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What We Talk About When We Talk About Miami


MIAMI FOREVER


“I can’t imagine my son, or my grandchildren, living anywhere else,” said the mayor of Miami to the former United Nations secretary-general. Perfectly tanned and impeccably coiffed, Francis Suarez was leading the soft-spoken Ban Ki-moon on a circuit of the city’s dazzling downtown urban core. Seated next to each other on the hard-backed wooden benches of a City of Miami trolley packed with reporters and civil servants, the pair discussed the uncertain future of the Magic City as the ungainly vehicle trundled along narrow downtown streets. It was February 2019, and I sat behind them, listening as they spoke about the future of my city.


Ban, current head of the Global Commission on Adaptation, took as a given that climate change was happening, that it was having serious negative consequences, and that it was time to get smart about mitigating impacts. Like an aging rock star who’d hired a new band and written a comeback album, Ban and his Global Commission were on a world tour. Their first stop was Miami, a city that—as you may have heard—is probably doomed. But the metropolis at the tip of southeast Florida, set to drown in the rising sea by the end of the twenty-first century, was not going down without a fight.


“We want to be the most resilient city on the planet, and a model for resiliency around the world,” the mayor told Ban as the trolley arrived at its first destination: a giant pump, smack in the middle of the Brickell Financial District, a pump powerful enough to drain a swimming pool’s worth of water every minute. Across the street from the gleaming pump rose the towers of Brickell City Centre, a $1.5 billion development owned by Swire Properties. Swire had recently announced an expansion of the complex. “They believe in the future of the city,” boasted the mayor.


“Impressive,” affirmed Ban.


It was the nicest, shiniest, most capable pump I’d seen. None of the people present commented on the fact that it was conveniently located next to one of the area’s most expensive commercial properties. Alan Dodd, the director of the City of Miami’s Department of Resilience and Public Works and a former colonel in the US Army Corps of Engineers, pointed out that the pump was connected to a giant sump, an underground chamber that cleaned the water the pump drained before moving it to the ecologically vulnerable Biscayne Bay. He then instructed one of his employees to open the gate to the sump, allowing everyone to peer into the vast cistern. As I listened to the water trickling down into the sump’s cavernous depths, all I could wonder was, “Will it be enough?”


IN THE MIDDLE OF THE MIDDLE KINGDOM


I started writing this book in the summer of 2015, though I didn’t know it at the time. I was teaching English in Zhengzhou, China. Zhengzhou is what the Chinese term a “second-tier” city, a metropolis of eight million people that functions as the Middle Kingdom’s equivalent of Cincinnati, Ohio. To me, climate change was, up until that summer, a vague nagging, a topic I could learn about later—maybe—when I had the time. And then one high-summer morning, in the middle of Hunan Province, at the center of the Middle Kingdom, on what otherwise should have been an unremarkable day, I stepped outside and found myself unable to see the skyscrapers on the other side of the street. I could barely see the sun. The black, acrid smog was that nebulous and thick.


It stayed that way—inexplicably hazy, ominously overcast, difficult to inhale, for days. Even with a breathing mask it felt like I was swallowing handfuls of cigarette ash every time I opened my mouth. I could smell what humans were doing to the earth. It smelled like exhaust. I could taste it. It tasted like ash. I could breathe it—but just barely. The thick haze covered more than just Zhengzhou. That summer I traveled across the breadth of China—from Shenzhen in the south to Beijing in the north—and the smoke and haze followed everywhere I went. This was more than mere pollution. This was climate change. But what did it mean for my plan to move back to Miami at the end of the summer, a city whose vulnerability was already making headlines?


What you’re reading is the fruit of the research that I started in that Zhengzhou hotel room, with my laundry drying in the bathroom and the high summer sun obscured by smog. In the course of writing, I’ve interviewed more than 150 sources, made half a dozen public records requests, reported on two hurricanes, helped catch a python, kayaked up the Miami River, investigated a nuclear power plant, and followed in the wake of quixotic public officials showing off a shiny new piece of infrastructure meant to hold back the inexorably rising tide.


This book’s title comes from a conversation I had with a lobbyist in January 2017 while working as a freelancer for a local media outlet on a story about affordable housing. On the phone with Ben Solomon, a squint-eyed, blond-haired real estate lawyer who sits at the nexus of power of realtors, construction companies, and developers in a city run by realtors, construction companies, and developers, we talked for almost forty-five minutes. Even though Miami was in the midst of a housing crisis, he pooh-poohed the idea of the county mandating that developers build affordable homes. (The state legislature would later take away municipalities’ power to do such pesky things.) Close to the end of the conversation, I asked him, tangentially, what he thought about all this climate change stuff. He started talking about Miami as if it were a patient suffering from a terminal disease.


“Look, the press, the city, everybody here needs to have a good bedside manner about this issue [of climate change],” Solomon said. Sea level rise is “definitely going to affect the market here,” he assured me. “I just hope that this thing is far enough away that we still have at least five or six good business cycles left.”


Solomon’s cynical calculation shocked me. Property development, as we will see, is big business in Miami. But developers don’t often hold onto a building for very long after they complete it, so they’re relatively insulated from the risk of constructing thousands of condominiums in a city with a shrinking future. The conversation with Solomon cued me in to one of the fundamental conflicts around climate change that this book seeks to address.


For too long, discussions about what humans are doing to the climate system have been framed in terms of belief or disbelief. That’s created a situation in which a vast asymmetry of information exists. Cynical actors are taking advantage of that asymmetry. For them, climate change isn’t about believing or not believing; it’s about winning or losing, and they plan to win.


Many of these cynical actors have little immediate incentive to mitigate carbon emissions. Some don’t even feel compelled to adapt—perhaps they think they’ll die of old age before climate change gets too bad, or that they have enough money to protect themselves from its effects. But all of the people who don’t understand what is going to happen with the climate are going to get screwed. As Los Angeles and San Francisco burn with wildfire, as Phoenix broils, as Jakarta sinks into the sea, as Johannesburg and Chennai, India, stumble from thirst, human-driven climate change presents Miami, unique among them, with a looming existential threat. Porous local geology means there is no stopping rising water here.


The region’s policymakers, politicians, and local stakeholders either minimize the problem or preach a gospel of resilience and optimism out of touch with the situation’s gravity. The media is struggling to clearly communicate the risks to the public. At stake, in the South Florida region alone, are six and a half million lives, hundreds of billions of dollars in real estate, and the place I call home.


A SPONGE IN WATER


Former mayor of Miami Maurice Ferré was giving a speech. It was January 2019. Ferré was dying of cancer, so when he talked, people listened.


His city was dedicating a park to him. The park is a jade rectangle wedged between skyscrapers and the dirty-blue bay. Joggers with dogs on leashes run along its promenade. At night, lovers would leave the museum next door and wander in, holding hands. Only a few years prior, the city had proposed bulldozing the park to make room for a soccer stadium. But on this day, hundreds gathered—politicians, businesspeople, civic leaders, curious passers-by. There were cameras and reporters. There was an expectation that Maurice Ferré would perhaps not talk very much. He was dying, after all. And what does an old mayor, long removed from power, have to say, anyway?


“I have often said that you have to think of Miami as a sponge in water,” Ferré remarked a few minutes into his speech.1 South Florida is a quirk: of climate, of culture, of excess, but, most importantly, of geology. Under the park being named after Ferré lies limestone, rock made from the hard calcium exoskeletons of ancient creatures. Long ago, organic acids and ghost shrimp ate holes into this rock. Now water—both salt and fresh—moves through those holes. “The key operating word is water,” the ailing former mayor noted.


Ferré was mayor from 1973 to 1985, during the Wild Years. They’re the stuff of popular myth: crime, cocaine, neon, Art Deco, leisure suits, and heaps of ill-gotten money. He was mayor during the riots, when Miami burned because white cops beat black insurance agent Arthur McDuffie to death and a white jury acquitted them. He was mayor for the Mariel Boatlift, when Castro opened his port and 125,000 Cubans crossed the Florida Straits in a flotilla of leaky boats. He was mayor when artists Christo and Jeanne-Claude wrapped eleven trash-strewn mangrove islands in floating hot-pink skirts and put this city back on the map. He was mayor for six terms: twelve years. But he didn’t talk about any of that. This day, Maurice Ferré talked about water.


“All of southeast Florida is surrounded by water,” Ferré said. Not only on all sides but below as well, he went on to explain. “Because of the limestone formations that, along with silica, make up one hundred percent of Florida’s subsoil, and because of its porosity, the distance between our noses and lungs and [unlimited] water is never more than a few feet.”


Life in Miami takes place on seemingly solid ground, yet, as on a cruise ship, the landscape has been manufactured. A hundred and fifty years ago, this land was a swamp so beautifully difficult and deadly that Native Americans were able to escape genocide at the hands of the US Army by hiding in it. Today, the eastern third of that swamp is drained, the western third is cattails and pythons, and the southern final third—what’s left of the Everglades—is dying. The success of the gleaming city behind Ferré has come in spite of the swamp and the water. Water management—in the form of one of the world’s largest flood control systems—has made it all possible. But the flood control makes it easy to forget, in this subtropical Oz, that water can never be fully controlled, only managed, diverted, negotiated with.


And now the water is rising. Humans are changing the climate with their industrial activities. And Ferré’s city—my city—home to some four hundred thousand people, major economic node of the Miami Metropolitan Area, which houses some six and half million souls across three counties, has porous subsoil and an average elevation above sea level that hovers around six feet.


This is quite possibly Maurice Ferré’s last public address. Other aging politicians might have used such an opportunity to crow about their accomplishments. But Ferré uses it to raise the alarm. Water—its level, its quality, its temperature—will determine the future of Miami. “Or whether we have human life habitation in South Florida at all.”


To talk about Miami in the early decades of the twenty-first century is to pose a series of existential questions: Is this place going to make it? Can the region’s clannish political elites, many of whom are loath to even use the phrase “climate change,” get it together enough to adapt? Can more than one hundred municipalities within the metropolitan area, each with its own set of mayors, commissioners, legal codes, and administrative staff, adapt in a coordinated fashion? Can the citizens here, who have some of the lowest levels of non-electoral civic participation in the country, become engaged in the process?


For generations, the image of this city in the popular imagination has been one of leisure and sun and good-time sin. To twenty-three million people who visited as tourists in 2018, it is still a vacation destination par excellence. But now it is also a front line, a possible future Atlantis, and a metonymic stand-in for how the rest of the developed world might fail—or succeed—in the climate-changed future.


Miami is a crossroads—a subtropical enclave of immigrants—at a crossroads. It has just begun to feel the effects of anthropogenic, or human-caused, climate change. It has just begun trying to adapt. Miami-Dade County is a majority-minority county that communicates in English, Spanish, and Kreyol. Slightly more than half of the people here, myself included, are foreign born. We face the prospect of being uprooted once again. In Miami, your Venezuelan Uber driver is an asylum seeker who used to work as a civil engineer. Your nurse left Haiti after the earthquake. Your new neighbor fled the US Virgin Islands after Hurricane Maria. Your best friend is the child of Cuban exiles. And when you tell them about Miami and climate change, they all want to know how much time the city has left before it floods.


But the economic effects of the changing climate will hit hard even before the city drowns. The City of Miami has the busiest cargo air terminal and busiest cruise ship terminal on the planet. There’s a thriving real estate sector here that caters to international investors looking for luxury homes. Increasing temperatures, stronger hurricanes, and sky-rocketing insurance threaten all aspects of the local economy.


And if you look closely, you’ll notice that much of the urban core is littered with half-empty condo towers. They’re a by-product of the region’s inequality. As Ferré puts it, “Miami has one of the worst economic divisions in America, separating the poor and the rich.” Southeast Florida in 2019 has thirty-five billionaires and a minimum wage of $8.46 an hour. The City of Miami has a relative rate of inequality similar to that of developing countries like Paraguay and Colombia. Forty percent of the households in Miami-Dade County are working poor, people with little savings and few assets. Nineteen percent—nearly one-fifth—live below the poverty line.2 When it comes to confronting climate change, these inequalities are as dangerous as the city’s low-lying topography and porous geology.


Here, tourism is big business, which means the service sector is one of the main drivers of the local economy. The average South Floridian is likely a nurse, a waiter, a hotel maid, or a line cook. Median household income is low—just shy of $46,000 a year.3 And the cost of living in paradise is high. Almost half the households in the county rent their home, and the half that rent are some of the most cost-burdened renters in the country, often paying up to two-thirds of their budgets for housing and transportation.4 Public transit in the region is anemic. The urban sprawl is robust. Other Sunbelt cities, such as Phoenix, face similar low-income issues. In Miami’s case, the situation doesn’t leave people a lot of money left over to deal with the aftermath of a hurricane.


The economic divisions that Ferré mentions are also disproportionately racial divisions. When you’re talking about Miami, you’re talking climate change—and you’re talking racism. A 2019 study found “major disparities in wealth accumulation and income across various racial and ethnic groups in metropolitan Miami.” Predictably, non-Latinx white households are by far the most prosperous on average, with a median net worth of $107,000. The next-closest group, Cuban households, have a median wealth of $22,000.5 Miami’s vast divisions have been shaped by Jim Crow terrorism, redlining, race riots, and freeways built over bulldozed black neighborhoods. And now the city’s urban core minority neighborhoods are being gentrified by folks scrambling for the previously undesirable higher ground in a race to get away from the coasts.


You can’t get the towering skyscrapers of the Brickell Financial District without the precarious labor of brown-skinned immigrants from Central America. You cannot enjoy your Miami Beach vacation without the services of black and brown hotel workers who sometimes spend four hours a day on public transit commuting to and from Miami Beach. The brand of capitalism that built Miami, and countless other modern cities, is as tied to the modern environmental crisis as Miami is to the water that surrounds it: James Watt’s coal-fired steam engines were used to power looms that wove cloth from cotton picked by slaves. The palm oil in your chocolate bar comes from tropical forests that were slashed and burned for profit, their native inhabitants displaced or murdered. The capacitor in your iPhone contains minerals from strip mines run by Congolese warlords.


Miami is a damn beautiful city, and it rests on a sodden foundation of merciless racial and environmental exploitation. A lot of folks in this place won’t take kindly to confronting that idea. They believe that capitalism is the tool for the betterment of millions, and they or their fathers or grandfathers took up arms to defend their rights to property and freedom. Now they live here in generations-long exile because of that struggle. But these ideas—that capital was accumulated through vicious exploitation and that some find that system defensible—are not mutually exclusive. Capitalism literally created Miami. The deregulated capitalism that we have practiced since the last decades of the Cold War has fueled this city’s meteoric growth. But now it’s killing this city. And the emissions produced by capitalism, as we currently practice it, are endangering the continued existence of complex Homo sapiens civilization on planet Earth.


This is a city cut from the swamp, segregated by wealth and privation, and kept alive by international flight capital. It’s a region where multi-million-dollar luxury condominium complexes are still being constructed at sea level. Mortgages are being written for single-family properties that may very well be partially underwater in thirty years. Yet polling from 2018 indicates that more than a quarter of the residents of Miami-Dade County don’t believe that climate change is being caused by humans.6 Many politicians here prefer to speak exclusively about “sea level rise,” as if the ocean were rising of its own accord. Their myopic vision absolves us of the guilt of our emissions and focuses us solely on adaptation. Although adaptation measures are necessary, they are not sufficient. We need to reduce emissions, and we need to reimagine a capitalism that stays within its biological limits locally and globally, as well.


Toward the end of his speech, Ferré makes a curious call to action: “For us to reclaim our great future, we must reverse our century-old quest for Manifest Destiny and reclaim our republic.” South Florida was one of America’s last frontiers. Long after the western American frontier was settled, realtors were selling swampland there with Native Americans still living on it. Native claims to the land were either ignored or subverted in the name of profit and progress. Today, a similar chauvinism undergirds the refusal to price carbon emissions and environmental degradation into individual transactions. One of the fundamental challenges in adapting—or ethically abandoning—Miami is the very one Ferré raised: moving beyond this chauvinism and reversing our hundred-year quest for Manifest Destiny. Or as he put it: “Thomas Jefferson was wrong when he proclaimed that America was to be the ‘Empire of Liberty.’ Empires are always oppressive, dominating and based on racial superiority.”


This is a city that the Empire of Liberty built in the middle of a swamp. Its growth over the past century has been an unquestioned fever dream. But, in another generation, what will people talk about when they talk about Miami—of a place changed but thriving? A city struggling to keep its head above water? Or a drowned artifact, a city doomed by dysfunctional politics and lack of imagination?


The city Ferré led through dark times now faces a series of stark choices. So do the county and the region it belongs to and the rest of the country. And, if we’re being honest, so do we, in choosing to live here. We must all recognize the possibility that Miami could do everything right and still end up doomed. Because not only does averting disastrous climate change demand a global effort, it also involves radical and swift action. We’ve frittered away decades ignoring the warning signs, and every day wasted increases the awful probability of an outcome in which—try as we might—we hit the tipping point when Miami cannot be kept from drowning.


But before we can get to any of that, we need to run through some basic climate science, and in Miami, there’s no better way to do that than with Caroline Lewis.



AMONG SCHOOLCHILDREN


“The truth is that the scientific data is becoming urgent,” says Caroline Lewis in her lilting Trinidadian accent. “The reports that the scientists are writing are finally factoring in the feedback loops that accelerate climate change and sea level rise.” A feedback loop is a self-reinforcing cycle. Sweating when you’re hot: that’s a negative feedback loop, because it decreases the reaction and tends toward homeostasis. Global warming, on the other hand, is a positive feedback loop: it’s like fruit ripening, where the ethylene gas produced by one bad apple increases the reaction and causes the whole barrel to spoil more quickly.


I’m sitting next to Lewis in an empty cafeteria on an early August morning in 2017. It’s an echoey room in the Cushman School, the arts and sciences private school where she works. The walls of the cafeteria are covered with laser-etched cardboard cutouts designed by the students and milled on-site with 3D printers and electronically controlled lathes. Lewis, a lifelong science teacher and the director of the Cushman School’s upper school, is also the founder of a climate change education nonprofit called the CLEO Institute, whose mission is to educate the general public about the looming environmental catastrophe. She is also a key regional player in southeast Florida’s preparation for sea level rise, having helped found the Southeast Florida Regional Climate Change Compact, one of the few regional planning bodies helping the area to prepare.


At her core, Lewis is a whiz at breaking down climate change in a way that anyone can understand. She explains that there is greater scientific consensus about the future negative effects of climate change than there is about the dangers of smoking, obesity, and texting while driving. Climate change is caused by our use of fossil fuels as an energy source. Ever since the eighteenth century, when James Watt figured out how to make a coal-fired steam engine spin a wheel, we’ve been able to harness the energy stored in long-dead life-forms very effectively. But to release the energy contained in a fossil fuel, you must burn it. That combustion puts out lots of carbon dioxide. Though CO2 is still far from the most plentiful gas in the atmosphere (that distinction belongs to nitrogen), a little of it goes a long way. Because CO2 is good at reflecting certain high-energy wavelengths of light, higher concentrations of the gas in the atmosphere decrease the amount of energy the earth reflects back into space—its “albedo”—by increasing the amount of energy the atmosphere reflects toward the earth. In short, it traps heat.


“It lowers the earth’s albedo, which increases how much light we absorb,” explains Lewis.


That’s a bad thing if you’re a species whose complex civilizations developed during a period when the earth’s climate was uncharacteristically stable, geologically speaking. Known as the Holocene, this latest eleven-thousand-year span has witnessed a relatively narrow range of temperatures and consistent sea levels. But that all started to change some two hundred years ago. Atmospheric carbon is measured in parts per million, and since 1800, the quantity has shot up from 283 ppm to almost 415 ppm. In 2018 alone, humans put 37 gigatons of CO2 into the atmosphere, and we show no signs of stopping. For comparison’s sake, the last time there was this much carbon in the atmosphere, the oceans were a hundred feet higher and global temperatures were an average of 7 degrees Fahrenheit (4 degrees Celsius) warmer.7 Called the Mid-Pliocene Warm Period, this ancient temperature spike stands as stark evidence of a distressing fact: CO2 in the atmosphere works like the earth’s thermostat. When there’s more of it, the earth warms. When there’s less, it cools.


Humans have known for a long time about the mechanism that drives global warming. Called the “greenhouse effect,” its physical mechanism was first worked out by a Swede named Svante Arrhenius in 1896. Using his knowledge of physics and chemistry (he won a Nobel Prize in chemistry in 1903), Arrhenius first put forward the mathematical relationship between CO2 and atmospheric temperature as a way to explain past ice ages, by comparing infrared observations of the moon against temperatures on Earth in order to figure out the effect of the planet’s atmosphere on its temperature. His observations led him to theorize—correctly—that human industrial activity would increase the temperature of Earth’s atmosphere. Versions of the equations Arrhenius developed are still in use today. The hypothesis about the relationship between CO2 concentrations and Earth’s atmospheric temperature—which his equations eventually helped prove—is now an undisputed tenet of paleoclimatology, and his body of work stands as a challenge to those who would claim that the current changes to the earth’s climate system are not anthropogenic.


For at least fifty years, scientists have been able to accurately project the relationship between atmospheric CO2 levels and temperature. In fact, the first Intergovernmental Panel on Climate Change (IPCC) report back in 1990 detailed a positive feedback loop for CO2 because of the greenhouse effect. The panel predicted an average 0.3 degree Celsius rise in global temperature per decade if humans kept emitting high levels of carbon, a prediction that has been borne out by the observable changes to global temperature since 1980.8


The IPCC functions as a sort of gold standard for climate science. Its working groups collect, synthesize, and assess knowledge about climate change. Every few years it issues reports meant to guide policymakers. A recent report, titled Special Report: Warming of 1.5 Degree Celsius, compares what humans might expect out of a world that has warmed 1.5 degrees Celsius versus 2 degrees Celsius. That extra half a degree of warming, according to the report, is liable to drown small island nations, increase mortality from disasters and heat stress, decrease crop yields and economic growth, increase poverty, and make adaptation considerably more expensive. So it’s safe to say we’ve known about this global warming stuff for a while, have been accurately able to model the effect of CO2 concentrations on global temperature for a generation, and have a pretty good handle on predicting the negative effects of a 2 degree Celsius temperature rise.


What’s changed today, according to Lewis, is that we’re learning more about factors that complicate the relationship among CO2, temperature rise, and sea levels. These are a host of secondary and tertiary positive feedback loops. And they are terrifying.


“Those feedback loops were left out of previous modeling, which have us under the impression that it will be just three, four, five, or six feet [of sea level rise] by the end of century. But when you factor the feedback loops in, the picture becomes much more dire.”


Though the earth’s climate naturally fluctuates, the geologic record bears witness to what happens when CO2 sharply increases over a short period of time, as it is now. It’s been more than fifty-five million years since the Paleocene–Eocene Thermal Maximum, a hundred-thousand-year period when global temperatures were an average of 9 to 14 degrees Fahrenheit (5–8 degrees Celsius) warmer. And even though scientists are not quite sure what caused the rapid increase in CO2 then, they do know that Earth witnessed a 30 percent drop in plant diversity, the appearance of modern mammals, and temperatures in the Arctic as high as 73 degrees Fahrenheit.9 Scientists suspect it was kicked off by an extrusion of some 2,000 to 6,000 gigatons of carbon into the atmosphere through volcanic activity in the North Atlantic or by the sudden release of undersea methane deposits. Temperatures climbed for two thousand to six thousand years after the event.


But CO2 isn’t the only greenhouse gas around. “Water vapor is actually a greenhouse gas,” Lewis points out. She cites it as an example of the kind of runaway positive feedback loop that makes anthropogenic climate change so dangerous.


“Water vapor is a feedback loop. The earth is warming faster now because there’s more water vapor in the atmosphere. More water [from the earth’s surface] evaporates. It traps more heat, and so on. And so, you get these rain bombs, like with Tropical Depression Emily or Hurricane Harvey.” Emily dumped seven inches of rain on Miami Beach in under an hour. Harvey swamped Houston. Both are examples of a new climate normal across the United States, where major precipitation events may be rarer—but are much more intense.10


Water vapor doesn’t stay in the atmosphere nearly as long as carbon dioxide. But it represents just one feedback loop, and the feedback loops that worry Lewis are legion. “Part of another loop is that we have a lot of white, reflective surface at the moment, with floating ice and polar ice caps.” But melted Arctic and Antarctic ice on a warmer globe turns into blue, sunlight-absorbing water, which further reduces the earth’s albedo (the amount of light reflected off the earth), further raising temperatures.


The sunlight our oceans are absorbing is largely stored as heat deep within their dark abyssal depths. Scientists are only now figuring out how deep-sea ocean temperatures have fluctuated across geologic time, but they know that, given enough momentum, the heat-absorbing property of the deep blue sea can alter or even slow the mighty transoceanic currents that control weather patterns and distribute energy around the globe.11 “Which is another feedback loop,” says Lewis.


And then there’s the eons’ worth of rotting plant matter held in permafrost around the Arctic Circle. Perhaps the most worrisome of potential climate-related feedback loops, quickly melting Arctic permafrost releases large quantities of methane, a greenhouse gas with insulating properties twenty-three times more powerful than those of carbon dioxide. Methane is the gaseous equivalent of an electric furnace to carbon dioxide’s light fall sweater, and large emissions have already been measured across much of the Arctic Circle.


These so-called methane bombs are, according to Lewis, “adding to the catastrophic rates of warming.” In sufficient quantities—and there are more than sufficient quantities trapped in the earth’s permafrost and frozen into crystalline ice structures called clathrates on the ocean floor—massive methane releases could make Earth’s atmosphere look a little bit more like Venus’s, where it rains sulfuric acid and the planet’s surface temperature hovers around 872 degrees Fahrenheit.


Because all of this sounds dire, it might be a good idea to pose the question of just how bad things could get. The Intergovernmental Panel on Climate Change did just that with its not-very-poetically-named Representative Concentration Pathway (RCP) 8.5 Scenario. Sometimes called the “business-as-usual scenario,” it describes a world where, in 2100, mean global temperatures are hotter by 8 degrees Fahrenheit (4 degrees Celsius), mean sea levels are higher by 3.2 feet, and atmospheric carbon dioxide levels hover around 950 ppm.12 All of the different IPCC scenarios are estimates of what might happen to the climate based on how quickly or how slowly humans decarbonize their global economy. RCP 8.5 assumes that humans will continue and even increase their use of coal as a primary power source. It has been used as the basis for scientific studies that predict deadly heatwaves in Southeast Asia, collapse of global fisheries, increased temperatures in sections of North Africa and the Middle East that make those areas uninhabitable, and mass extinction of one-sixth of species worldwide.13 It is a dark vision of the future of humanity. Built into the scenario are certain assumptions: a world population of twelve billion people, a low-GDP growth global economy powered primarily by coal, and little to no species-wide action on the reduction of greenhouse gases.


But RCP 8.5 is a relatively conservative possible future scenario. It does not accurately factor in, for instance, the dynamics of ice-sheet collapse. And because the IPCC practices a brand of sober, consensus-driven science, it is a scenario that elides a host of other alarming feedback loops. The truth is that no one really knows how bad this is going to get. We have some idea of how bad it has gotten before, during the five previous great extinctions. We know that mass releases of CO2 contributed to at least four of those ancient scourings. Yet we continue to blithely fiddle with the global thermostat.


Lewis worries most about the feedback loops that the IPCC reports cannot accurately account for. “All of these cycles—these positive feedback loops—they are really starting to let some of the scientists… tell the truth, that it could be twenty feet [of sea level rise] by the end of the century,” she warns, just as the bell rings and the cafeteria at Cushman fills with teenagers curious about the bearded man in a T-shirt and jeans who is interviewing the director of their high school at a lunch table.


“But don’t take my word for it,” she advises. “Go talk to Ben Kirtman.”


I leave Cushman certain that a significant amount of climate change is inevitable, “baked into” the system, so to speak, and that this inescapable amount might very well be enough to doom Miami. Even if swift emission reductions do buy us time, we’re only just starting to understand the feedback loops that we’ve already set in motion. Miami is so vulnerable, it will suffer regardless of which prediction comes to pass.


20 PERCENT THERE


“If the models were perfect, what would you need me for? I would be out of a job,” jokes Ben Kirtman. Dr. Kirtman is program director of the Center for Computational Science’s Climate and Environmental Hazards Program at the University of Miami. The broad-faced and friendly atmospheric scientist with a background in applied mathematics is a specialist in evaluating climate models. His office happens to overlook the dolphin lagoon at the Miami Seaquarium. “My work primarily focuses on predicting the climate from days to decades,” he explains as a pair of dolphins twirl in the pool behind him. A wet-suited trainer rewards their efforts with herring, and I’m left wondering how this guy gets any work done with cetaceans constantly cavorting outside his office.


Kirtman originally took an interest in meteorology, the science of climate and weather, because he wanted to save lives. As a young man, he witnessed a nasty ice storm in frigid Calgary. “A lot of people perished,” he recalls. With the climate change–driven rise in extreme weather events we’re seeing, Kirtman believes that understanding climate and weather systems is crucial in avoiding more casualties.


By building models of the climate that attempt to predict through applied reasoning what it will do, Kirtman tries to paint a picture of what the climate system might look like in three weeks, in six months, in a year or ten or twenty. His work runs the gamut from short timescales, where anthropogenic climate change really isn’t evident yet, to longer periods, where it becomes easier to isolate the signal of human interference among the natural variability of the world’s atmosphere.


It might come as a surprise that it’s currently quite difficult to pick up the trace of human industrial activity in everyday weather. Some scientists estimate that we have, after all, put about 1,500 gigatons of carbon into the atmosphere since 1850.14 But we’ve only been keeping accurate records of the weather since the 1880s, and there’s still just so much about the earth’s climate that we don’t understand.


“Hurricane intensity is a great example,” Kirtman notes. “Hurricane intensity critically depends on how much water evaporates [under storm conditions] and at what temperature that water evaporates from the ocean. We don’t know how that works.”


This gap in our knowledge startles me. Hurricane models—those long cones of probabilistic anxiety that point toward Florida whenever storms spin up in the Atlantic—were taken as gospel in my household. I had always known that they were based on well-educated guesses, but I never imagined that we were ignorant of the rate at which ocean water evaporates in hurricane conditions. This lacuna in meteorological knowledge of hurricane formation raises the question of how much we really know about the climate system.


“Well, I think we’re probably 20 percent there. This is a challenging problem.” Of all the climate change–related numbers any scientist has ever told me, Kirtman’s quantification of our ignorance of the overall climate system may be the most dispiriting.


Even if we understand only 20 percent of what’s going on with the atmosphere, we do know that anthropogenic climate change is happening—recent changes are not just a blip, part of some ancient climate cycle. “There’s no evidence whatsoever that any of the trends we see today are going to reverse themselves. None whatsoever,” Kirtman notes emphatically. “There’s immense evidence that the trends are going to continue, and even evidence that the trends may accelerate.” So, even though the trends—the warming of the atmosphere and oceans, the oceans’ acidification and smothering rise, and the concomitant changes in rainfall and weather patterns—are difficult to detect in the short timescales that Kirtman often works with, they are impossible to ignore.


Take regional predictions of sea level rise as an example of how little we know. The South Florida Water Management District (SFWMD) is a quirky, underfunded bureaucracy tasked with operating flood control for over eight and a half million people on the lower half of this peninsula. Its job is to keep everyone down here from drowning, and it has modeled out a range for what it might expect to happen with sea level rise: nine to twenty inches by 2060.15 But the SFWMD’s scaled-down version of the Intergovernmental Panel on Climate Change’s General Circulation Model accounts for even fewer of the panoply of factors that will determine how quickly the ocean is going to rise around South Florida. Because the General Circulation Model renders certain major feedback loops in a rather fuzzy fashion, the scaled-down versions of the model that the SFWMD relies on end up amplifying the errors and rendering—according to Kirtman—sketchier results.


Consider the Gulf Stream, the hundred-kilometer-wide gush of warm, greenish water that shoots from the small sea we call the Gulf of Mexico all the way to England and beyond. A map of the underwater stream discovered by Spanish conquistador Juan Ponce de León was first published by none other than Benjamin Franklin in 1769. The current transfers thirty million cubic meters of water per second through the Florida Straits, at speeds of up to five and a half miles per hour. Its flow rate dwarfs that of all the rivers that rush into the Atlantic combined.


But, as Kirtman points out, “all those climate change assessments that the IPCC does, they don’t have a Gulf Stream in them. It doesn’t look anything like the real world.” And if the IPCC models don’t include the Gulf Stream, neither do the South Florida district’s downscaled versions.


Which is alarming, because the mighty Gulf Stream is part of a larger current system that helps transfer heat from the tropics deep into the Northern Hemisphere. This single current system, called the Atlantic Meridional Overturning Circulation (AMOC), accounts for about a quarter of the planet’s total heat flux (meaning it moves about a quarter of the world’s total atmospheric energy every year). But sometimes the Gulf Stream likes to slow down and chill out. Paleoclimatologists have discovered periods when a shift in the current’s rate of flow changed average temperatures in Europe by up to 10 degrees, and researchers in Florida have also noted a very strong inverse relationship between the current’s rate and local coastal flooding: when the current flows with power, it sucks water away from Florida’s eastern coast; when it gets lazy, things here get wet—quickly.16 Any slowdown in the AMOC system, whether natural or human-influenced, could cause tidal gauges to spike from Key West to Cape Canaveral. “Which is why I have a problem with the way they [the SFWMD] think about that,” Kirtman explains. “’Cause they give you this definitive number, 1.6 by 2060. Well, what’s the probability you might hit 1.6 by 2040 because of a slowdown in AMOC?”


I think back to episodes of tidal flooding on Miami Beach when I’ve found myself in oily snot-green water that reaches up to just below my knees. Then I try to imagine that water there permanently, and it makes me feel sort of nauseated.


“Don’t forget, now, you have climate change superimposed on top of natural variability,” he adds.


At that moment, a stressed-out graduate student interrupts with a pressing concern, and Dr. Kirtman steps into the next room with them. I’m left in his office, with only a view of the dolphins for company. One of the critters is playing catch with its trainer, tossing an inflatable rubber beach ball back and forth with alarming accuracy and speed. The dolphin seems happy, until the trainer steps away and the creature, with the ball in its mouth, despondently swims vertical figure eights in what suddenly seems like an incredibly miniscule enclosure. The depressed dolphin reminds me of a phone conversation I had that left me with a similar sense of despondency.


Dr. Andrea Dutton, a University of Florida geophysicist, had been explaining the differences in modeling between the IPCC reports and the National Climate Assessment (NCA), a report put out by the US government. The NCA was “just kind of giving this range of curves to help you think about your risk appetite rather than trying to have these deterministic best guesses. Because the real uncertainty is that we don’t fully understand how that Antarctic ice sheet is going to behave. If we did, it would be a lot easier for us to project what’s gonna happen.” Her comments echoed Kirtman’s when it came to the difficulty of knowing just how much water would show up, and when.


But it was her observation about risk tolerance that made me feel truly trapped. The most recent NCA explains that at least eleven inches of sea level rise are certain to arrive by 2100, just based on the rate of thermal expansion of the ocean and the melting of high-altitude glaciers. By factoring in the liquefaction of the Greenland and Antarctic ice sheets, the NCA puts forward as a plausible scenario four feet of sea level rise by 2100. But then it adds a caveat: “In the context of risk-based analysis, some decision makers may wish to use a wider range of scenarios, from 8 inches to 6.6 feet by 2100. In particular, the high end of these scenarios may be useful for decision makers with a low tolerance for risk.”17 It seemed as if the best minds out there were saying “pick the level of risk you can prudently afford to prepare for, and hope for the best.” And they were saying this to everybody, to politicians, to voters, to infrastructure planners, to homeowners, to municipal bond buyers, and to me—we would all have to learn the language of probabilistic risk in order to make rational choices if we wanted to avoid the worst of a climate-changed future.


But what if you know the risk and can’t make the rational choice to avoid it?


The dolphin seems to perk up the moment its trainer reappears. In fact, it gets so excited that it launches the beach ball at the man, almost smashing him in the face. The question of how much sea level rise to expect in Miami, and by when, cannot be definitively answered. The best science is saying “this is what the risk is of x feet at y year in Miami,” leaving us to ask ourselves if we can stomach that level of risk, if we can afford to build a road raised enough or a house high enough, or if we can pay the insurance premiums when they spike. Really, the rational choice would be to move, to pack our bags and leave for a refuge, a place the climate models don’t expect to drown or burn or boil. But I can’t help feeling a bit like the captive dolphin, tethered to this probably doomed place by my stubborn love of it.


Given all of the difficulties involved in predicting changes in the climate, nobody has a definite answer, but when Kirtman walks back into his office I decide to press him on how much water he thinks South Florida should realistically expect by 2100. He pauses a second before answering.


“Well, I think probably at this point we’re on a trajectory for six feet at 2100,” he admits, sheepishly.


Which makes me feel a bit relieved, honestly. Kirtman’s numbers are lower than Lewis’s at least. But it’s a harrowing thought—six feet above sea level is the mean elevation of Broward and Miami-Dade Counties. Six feet of water here would cover almost everything but the rocky coastal ridge. In that future, Miami meets the end of the century as a string of islands rising from the ruins of a drowned city.


A BIRTHDAY PARTY (AND MY BIRTHDAY PARTY?)


My grandmother’s eightieth birthday party was held on the forty-ninth-floor community room of the Jade Brickell Condominium. If you’ve been to a Dominican birthday party, you know it’s a family affair, and that our families are expansive and warm-hearted, prone to fits of dancing that last late into the night. Seventy-four people showed up to drink rum and wine and champagne, to dance salsa, bachata, and merengue, to eat pastelitos, to scarf down Dominican birthday cake, which, with its ruby-red guava filling and perfectly soft sponge, is the non plus ultra of birthday cakes. Among those in attendance were my brothers and primos and nieces and nephews and tías from my mother’s side, who live out in the western and southern suburbs of Miami. My paternal tíos flew in from the Dominican Republic. My primos who live in Connecticut and Washington, DC, also made the trek to Miami, which functions as a center of gravity for our far-flung tribe. Most of us were still bleary-eyed and hungover from my cousin’s wedding the night before, but Abuela had spent a week working with the DJ on the song list, so when the music started to play, there was no choice: a bailar!


From the Jade’s community room you can look east over Biscayne Bay to the mangrove green of Virginia Key and straight on to the infinite ultramarine of the Atlantic horizon. Just to the north are the cranes at the Port of Miami and the million-dollar condos of Fisher Island. Across Government Cut stands South Point, its towers guarding the entrance to the bay like baroque, pastel-colored sentinels. If you look west, you can peer around competing skyscrapers and glimpse a violently green tropical cityscape, a sea of grid-ironed, palm-studded suburbs that yawns west and south and west. My parents live in the Jade, even though it’s right next to the sea. I told them not to buy there, that it was vulnerable, but after decades in the suburbs they like to joke that living downtown and taking public transportation make them feel like millennials.


Maybe it’s the hangover, but the thought of Kirtman’s predictions and of Lewis’s feedback loops keeps me from enjoying the fun. How foolish would it be to hope to throw my own eightieth birthday party here in Miami? The south of Florida may not exactly be the nicest place to live in 2067. As my cousins chat with each other, I wonder about the predictions made by the Southeast Florida Regional Climate Change Compact, a planning body that projects a range of anywhere between fourteen and thirty-four inches of sea level rise by 2060.18 As my mom and stepfather dance to “Ojala que llueva café en el campo,” a 1980s merengue classic, I can’t help but dwell on the SFWMD models, which assume 1.6 feet of sea level rise by 2060, 1.7 degrees Celsius of warming, and either 10 percent more or 10 percent less precipitation. Climate change is one hell of a buzzkill, but does it necessarily mean that Miami is doomed?


Though regional climate modeling is an inexact science, the data that exists paints a survivable scenario, up to a point. Yes, 20 percent of the land area in the county sits at less than two feet above sea level. That means that about five hundred square miles of land must be either defended or responsibly abandoned. Some sixty thousand people who live on that land would have to adapt their dwellings or migrate. Certain municipal services, like freshwater delivery and trash pickup, will be much more expensive for the people who stay. And somebody is going to have to figure out how the hundred thousand property parcels in the county that currently use septic tanks to treat their waste are going to hygienically use the toilet. The landscape visible from the top deck of the Jade will be irrevocably altered. The barrier islands visible from the great east window—Key Biscayne, Virginia Key, and Miami Beach—will all be significantly smaller. And the endless expanse of subtropical suburb that rolls out to the south and west will experience a lot more flooding.


Running a city under these conditions will be a huge challenge. And it’s not like the water is magically going to stop coming when we hit 2060. In fact, every day we dither away without major cuts to CO2 emissions makes survival more difficult. But smart and timely policy enacted ASAP at the local, state, and federal levels could enable Miami to successfully adapt to a limited amount of climate change. If those adaptation policies were coupled with worldwide mitigation of greenhouse gas emissions aggressive enough to limit global mean temperature rise to 1.5 degrees Celsius, my hometown might just have a fighting chance. It’s a narrow road, with little room for error when it comes to adaptation; a thin path that requires absolutely everyone to get their shit together when it comes to burning fossil fuels, and one that gets steeper, more treacherous with every passing day. Which is why we must imagine the emerald city at the road’s end. What would success in adapting Miami to such a level of climate change look like? What is it going to take for me to be able to throw my eightieth birthday party here?


“You would hope that by 2060 we… still have the core parts of our economy in place,” explains Jim Murley when I put the question to him over the phone. Murley is the chief resilience officer for Miami-Dade County. A genial older man with a quick smile who favors lightweight tan suits and broad Panama hats, he’s in charge of coordinating many of the actions that might make my future birthday party possible. And I don’t mean he’s the one ordering pastelitos. Part of Jim’s job is figuring out how to get electricity, water, goods, and people into Miami and waste and sewage out once all that seawater and heat and—potentially—rain show up.


“We want to create… a managed environment. And to do that you need water and sewer, and a transportation system, and you need your key educational and health facilities, and you hope that the other qualitative things that brought 2.8 million people and 15 million tourists are also here. So, the beaches and the natural areas.”


Murley’s vision sounds simple enough: a working city with decent schools and healthcare and some nice beaches. It’s sort of the least we could ask for. And yet even the middle-of-the-road regional climate predictions seem to place such pedestrian desires disastrously out of reach.


I asked Jane Gilbert, the City of Miami’s own chief resilience officer, what it would take to get there. “To get it right, regardless if you’re Miami Beach or Sweetwater or Homestead, I think of it in four main ‘buckets’ of work that needs to be done,” she said. Her first bucket is strategic planning. Gilbert points out that resources are limited, and the effects of climate change on urban environments are not completely understood. To ensure resources are not wasted, a lot of careful thinking and mapping must go into how and where and when and to what level adaptations should be designed. The City of Miami is involved in just such a major strategic planning initiative as it seeks to future-proof its stormwater system against climate change. That proposed overhaul brings us to the second bucket—public infrastructure. As Murley mentioned, services like water, electricity, transportation, education, solid waste, stormwater, and sewer water must be intelligently and economically adapted to the extra two feet of water that will be sloshing around.


Private infrastructure must also be hardened. This is Gilbert’s third bucket. Houses must be built higher and made more energy efficient. Condominiums and office buildings must be retrofitted to survive stronger floods, higher winds, and longer periods without power after a major storm. Privately owned seawall bulkheads must be raised. Building codes and land use laws must be rewritten. Governments can spur this private adaptation with smart policies, but they must convince private citizens that the costs of such changes are worth it.


Which brings us to Gilbert’s final bucket—education and outreach. Adaptation to climate change is an expensive process full of hard choices that are easily misunderstood. Homeowners may very well band together to defeat a public infrastructure adaptation project if they don’t understand the trade-offs. They are already doing so on Miami Beach, where residents’ hostility to road raising is snarling the pace of preparation. Climate change itself is easily misunderstood, and comprehension of the phenomenon is liable to break down along partisan, ideological lines. So, governments need buy-in before they start, and that means effectively communicating the risks of climate change and the need for adaptations without spooking people and businesses into moving away.


Gilbert’s buckets don’t just apply to Miami. They are a way of measuring what your own city or town or region is doing to prepare for the changing climate. Every human community faces increased risks—whether from wildfires, hurricanes, spiking temperatures, droughts, or shifts in weather patterns. And though current citizens of Miami are looking at much more uncertain futures than most people today, intelligent adaptation is smart business. It’s the sort of thing that often pays for itself in the form of reduced losses from climate shocks and stresses.


Gilbert doesn’t doubt Miami’s ability to adapt. “We’re actually one of the most resilient cities already in the country given what we’ve been through, whether it’s hurricanes or Marielitos or economic collapse or Zika, we’ve rebounded every time.” But she is concerned about regional, state, and federal actors who also must do their part in order for Miami’s work to even count. “Getting our water supply right—County Water and Sewer, South Florida Water Management District, and Everglades Restoration, that’s critical,” she notes. Miami is also going to need the state of Florida to acknowledge that climate change is a real, urgent issue. According to Gilbert, “They’re the pass through for FEMA [Federal Emergency Management Agency] and HUD [Housing and Urban Development] and a lot of infrastructure funding.” And the region is going to need to access that aid to make the dramatic changes that are required. The federal government must step up as well, “primarily in the form of infrastructure support,” she explains. The international community must also act, aggressively working to meet the emissions levels set within the Paris Agreement to keep average global temperatures from rising 2 degrees Celsius.


A heck of a lot of things are going to have to break Miami’s way if I’m to have any possibility of throwing my eightieth birthday bash in this town. The city and county are going to have to work to fill their buckets, and the region, the state, the federal government, and the international community all need to act, and quickly. Make no mistake: these are long odds, and if any of the actors involved fumble their part or miss a cue, the results will spell doom for this city. The path to survival is narrow, and there are beaucoup awful scenarios in which the region flounders.


For example, The Big One—the hurricane that overwhelms the water management system, wipes out Miami Beach and all the development along the Miami River, and destroys the local economy, kicking the torturous process of abandoning South Florida into overdrive—could hit this year, or maybe next. Or a major financial meltdown, like the Great Recession, might slow down adaptation and resilience work to the point where the region might not be able to survive even two or three feet of sea level rise. Or the regional drainage system may not be upgraded quickly enough, rendering multimillion-dollar municipal adaptation efforts moot. Or a regional liquidity crisis precipitated by a sharp increase in flood insurance rates could decrease property values and knock government budgets off course, initiating a positive feedback loop I call the death spiral, where drops in real estate prices turn into cuts to municipal services that lead to further drops in property prices.


Florida is one of the world’s top carbon emitters, releasing slightly more CO2 into the atmosphere in a year than all of Malaysia, a nation with almost nine million more people, twice the land area, and about a quarter of the per capita GDP.19 And the perpetually Republican-controlled state legislature may not come around quickly enough to mitigation programs that would reduce the rate of warming and sea level rise. Congress may fail to act on both adaptation funding and on mitigation, leading, in either case, to the death spiral. The nations of the world may fail to live up to their pledges in the Paris Agreement, continuing to emit carbon in a business-as-usual scenario, dooming Miami. The possibilities for failure are manifold, and considering them gets depressing. As my grandmother blows out the candles on her birthday cake, I try to focus on the positive—imagining what the city that survives into the 2060s might look like.


If Miami survives, it will be a place where high-density mixed-use development crowds the high ground of the Atlantic Coastal Ridge, a thin line of ancient coral reef with a mean elevation twice that of the surrounding drained swampland. Instead of maintaining the sprawling low-density “everything is fifteen minutes away by car” suburbs, Miami will have to transition to packed neighborhoods connected by efficient public transit. These areas will drive a diversified economy that goes well beyond tourism and real estate. Land abandoned to the sea will be returned to nature responsibly, and the water that gets moved around in the process of keeping the city alive will be free of contamination. Functionally, the Miami of 2067, if it has survived, will be a city closer in semblance and function to the self-sufficient nodes of 1970s-era Hong Kong suburbs like Sha Tin and Tin Shui Wai, where towering apartment complexes cluster around a centralized public transportation node, and where residents can fulfill their needs on foot.


But there’s a major problem with this vision. As Jesse Keenan, a lecturer in architecture at Harvard’s Graduate School of Design and a fifth-generation Floridian, puts it: “There’s not enough money to go around to… promote the resilience of infrastructure and urban service delivery as it currently exists in Miami.” I first saw Keenan present at a conference in late 2017, but he dropped the above reality check on me at the end of our first phone interview. It’s not exactly a mantra, but if you repeat it to yourself on the forty-ninth floor of the Jade looking west out into the city, it makes sense.


What Keenan means is that there is not going to be enough money to keep the lights on, the toilets flushing, and the garbage out of the streets once the water starts seeping in. That’s a problem, because Florida doesn’t have an income tax, and about a third of the county and city budgets comes from taxes based on the assessed value of real estate. And who wants to own real estate that doesn’t have access to basic municipal services? Keenan’s observation tells us what should be painfully obvious at this point: that nice, shiny, resilient city built on the high ground is not going to be possible without a healthy tax base, and having a healthy tax base requires fundamental changes to the structure of taxation and government at the regional level, because real estate prices are inevitably going to fall. Without this shift in the tax structure, that drop in property prices could well lead to the death spiral.


And then there’s the problem of the inequality already baked into Miami’s social fabric, a racialized network of socioeconomic castes that will consistently frustrate the work of resilience and adaptation if not properly addressed. Building density on the coastal ridge doesn’t help the minorities who live there if they’re displaced to the lower ground. Whether energy is renewable or fossil is meaningless to folks in poorer neighborhoods who already cannot afford to run their AC because of high energy bills. Climate change has a nasty tendency to tear at the thinnest part of the civil fabric. It stands to pit communities against each other if people are only looking out for themselves and not for the disadvantaged residents who stand to lose the most.


The Miami that makes it to 2067 will be a city that has moved away from tourism and low-wage service sector employment and a region that has shifted its tax burden off property owners and onto businesses and high-income earners. I’ll be eighty in 2067, and at that point I’ll hopefully be retired. My nieces and nephews will be in the workforce and looking to buy homes. That difference between the SFWMD’s predictions and the high end of the Southeast Florida Regional Climate Change Compact’s could very well determine whether we end up living as climate migrants or I get to spend my last days as a crotchety old writer who complains too much about all of the water sloshing around the streets of his hometown. But as we’ve seen, the degree of ruin that is in store for the city I love is difficult for scientists to foresee for all the reasons we’ve discussed—feedback loops, modeling difficulties, and so forth—but also, most significantly, for one reason largely outside the realm of climate science.


“The largest uncertainty in this system is humans,” explains Dr. Andrea Dutton, the University of Florida professor. “The question is what are the humans gonna do that’s going to change our outcome.” By this point at my grandmother’s birthday party, I’m morose. One of my cousins, the architect who just moved back down from New York to Miami, takes advantage of my wallflower status and asks me to hold her son while she and her husband dance. In English, I’m this kid’s first cousin once removed. But in Spanish I’m his tio. As a clan, we’ve stopped openly discussing climate change. It’s verboten because some of my uncles and aunts—though they are first-generation immigrants of color—voted for Trump and do not believe that humans are behind the changes in the climate or the rising of the sea. My sobrino is less than two years old, and I hold him as we look out the east windows to the sea. “Ese es el mar,” I tell him, “and it’s rising.”
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