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Foreword

The first decades of the twenty-first century will likely be remembered as a time of extreme political divisiveness in the United States. Efforts to address major problems through concerted action by government and other entities have been hampered by a degree of social polarization that some historians suggest rivals the decade of the 1850s and the lead up to the American Civil War. The dream of effective—and bipartisan—efforts to address problems that touch people all along the political spectrum seems elusive.

Political polarization has spilled over into science, with people taking sides on scientific issues based upon their political views. This has profoundly shaped the discourse about one of the most serious issues facing not just the United States, but the entire world: climate change. The consensus among the vast majority of scientists who study the issue is that the Earth is undergoing, and will continue to undergo, changes in climate that will transform agriculture, spur emigration from areas burdened by higher temperatures, create recurring catastrophic weather events, and flood cities built along coasts as ocean levels rise. Some, usually considered to be on “the right,” see talk of climate change and exhortations to try to do something as overblown and anti-economic growth. The charge that human beings may be the cause of, or are in some ways exacerbating the problem, is especially anathema to many in this group. They strenuously object to efforts to change human behavior with the goal of slowing down or arresting climate change. On the other side are environmentalists and those who are often designated as part of “the left.” They believe that drastic steps should be taken immediately to deal with what they see as an existential crisis.

As Susan Crawford makes plain in Charleston: Race, Water, and the Coming Storm, planet Earth has experienced extreme changes in climate for many millennia—ice ages, changes in sea levels, land masses disappearing beneath oceans. But what is different about those situations and today is that we human beings have a greater awareness of what is happening, and actually have the chance to take measures to minimize the suffering that extreme conditions can cause. Our knowledge and predictive capacity allow for preparation. But how is this done in a society so riven by political partisanship and culture warring that people cannot, will not, agree on what constitutes “knowledge.” Moreover, efforts to prepare for the looming crisis are expensive. It is always difficult to get people to pay for future benefits at the expense of what they see as their current and immediate needs.

How does all of this play out in the context of America’s tortured racial history? Charleston raises this especially appropriate question because that history has been a significant source of the divisions that exist within American society today. The circumstances of Charleston, South Carolina are instructive on this point. Charleston was one of the major conduits for enslaved Africans brought to what would become the United States. It is estimated that nearly half of the captives passed through its historic port. Over the years, South Carolina became home to large numbers of African Americans. Indeed, by the time of the Civil War, there were three Black people for every one white person in the state. Of course, to protect the institution of racially based slavery, South Carolina led the Southern states out of the United States, precipitating the Civil War. After a brief period in Reconstruction when Black men participated in the government, the state’s legacy of resisting equal citizenship for Black people, through violence and legalized segregation, continued well into the twentieth century.

Now, as Charleston faces the prospects of sinking land and a rising sea level, Crawford’s Charleston shows how important it is to consider the ways in which the legacies of slavery and racism have shaped and continue to shape the city’s response (and nonresponse) to its precarious environmental position. For many white and well-off residents, Charleston’s predicament is a real estate investment problem: do they sell now or remain? The questions are different for residents who are poor and do not own their homes—renters and residents of public housing. The story that unfolds in these pages reveals a history of second-class treatment of Black residents who, for generations, have lived burdened by recurrent flooding with little significant help from the city. Who have struggled to be heard despite great efforts by their community. All available evidence indicates that the problem of flooding will grow worse and worse, and the most economically and socially vulnerable people will be in ever more dire straits. Will the government authorities be able to rise above historical patterns and take action on behalf of the marginalized people in the city? It is a question for the local, state, and the federal governments, and it is one that will be asked about other American coastal cities. The nation deserves a good and right answer.
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1 Charleston and Its Global Cousins


We believe the map of the world’s coastlines is drawn by human occupation. In the mind’s eye, teeming masses of people stand on the edge of what they believe to be solid ground, gazing outward at the sea, their places taken seamlessly, endlessly, by younger versions of themselves. Some of those people, lucky and well-organized, supported by the societies in which they live, build structures whose windows look seaward as well, heaps of them, great clotted tangles of mud, steel, glass, and iron pressed, more or less, up against the water. From above, all these people and buildings together make up dark, comfortably solid shapes marking where land ends and liquid begins.

In reality, this map is not drawn by us. Over millions of years, sea levels have gone up and down. During the last ice age, tens of thousands of years ago, global shorelines extended miles beyond current land masses and sea levels were about 400 feet lower than they are now. 1

About 20,000 years ago, much of the watery area we now know as the North Sea was dry land. Imagine a continuous mass about the size of Denmark, plunked down between Britain and Holland. Now add gentle hills, valleys, streams, lakes, fish, birds, and ample quiet. Humans, too; in fact, people had likely been living there for almost a million years at that point, as far as we can tell. It must have been delightful—there was beauty, and there was plenty to eat. Historians call this place Doggerland.

Then, about 8,500 years ago, ice lakes started to melt into the North Sea.2 The waters surrounding the residents of Doggerland began to rise. The richness of the land they lived on gradually started to change, as trees and vegetation were swallowed by wetlands, and as firm ground morphed from soil to sand to marsh. High places that had been linked by land became islands. New water channels gradually emerged. It was a slow process, but it was inexorable. The people of Doggerland would have had to change their ways over time, do things differently than their ancestors had done, in response to the rising waters.

We can’t tell much about the lives of the people who lived in this area because there is water there now.3 Sand carried by the rising waters across Doggerland, left behind on top of all those lovely hills and valleys when the inundation ended, reveals nothing, no human remains or artifacts. But archaeologists guess from evidence found on the still-dry margins of Doggerland—particularly in present-day England—that the Doggerlanders lived in society, in groups. They weren’t wandering around aimlessly. They weren’t hopelessly in transition on some kind of land bridge. They settled when and where they could. They must have been attached to Doggerland, with its waving grasses and abundant wildlife. But eventually, after a few generations of living in a gradually wetter place, they had to move away.

As an invitation to imagination, the story of the inundation of Doggerland is a treasure. It’s the last time that modern man experienced significant sea level rise. Vincent Gaffney, a professor of landscape archaeology at the University of Bradford, speaks with enormous warmth about the contours of Doggerland. He knows what it looked like because vast seismic data sets have been gathered by companies looking to extract oil and gas from beneath the North Sea. “We are looking at totally unexplored countries,” he says. “Where else in the world could you find complete rivers, lakes, hills, and valleys, that’ve never been mapped before? That had human occupation. And what does it mean for us at the moment?”

Gaffney is convinced that Doggerland was one of the most economically productive areas in Europe. When it went under, 20 percent of Europe’s land mass vanished. He told the BBC’s Melvyn Bragg in 2019 that a large Mesolithic house built in Howick, on the coast of Northumberland, had probably been put together by people coming off the North Sea Plain onto the still-solid ground—something like New York City retirees building a house in the Berkshires. Once those Mesolithic men and women walked away from their old, prosperous haunts, they settled firmly into a relocated residential life, bringing with them their sociable, comfortable existence. That Howick house was a substantial place. It was lived in for a hundred years and featured a number of hearths for nut roasting.4

The lesson from Doggerland is that beaches, wetlands, and marshes historically have moved with changing sea levels without difficulty and rewritten the boundaries of continents. We humans have adapted to this movement in the past, shifting location to keep our collective feet dry while continuing to live in friendly clumps. But this time there is an obstacle in the way: forgetting the power of oceans, and believing that we should by rights get to live wherever we want, forever, people have built up our global coastlines and plopped concrete in places where water would otherwise be going. This time the change, driven by human activity, is happening very quickly.5



Each coastal city has an origin story. A trading post, a landing point, or a fishing haven was established long ago, took root, and sprawled outward and upward. These stories feel both obvious and irrelevant to each city’s current occupants, if they know them at all. Each coastal native witnesses part of a century, notices decay and growth, and gives up his or her place to more recent arrivals. Those lucky few who build may imagine with some satisfaction that their imprints will remain beyond their lifetimes, if only for a while. Those who live in rooms that were built by generations before may imagine that generations to come will find their homes there, too.

The consequences of the rapidly accelerating sea level rise and other heat-related water woes the globe is now experiencing will abruptly change these patterns for the 800 million people who now live near water on coasts around the world.6 Someday, not too long from now, the stories of many current coastal and riverside cities will include sudden plot twists as well as new beginnings, as edges that had seemed solid liquify and become indistinguishable from the seas around them. Some coastal areas will have to be abandoned altogether. Water sources that few among us consider in our daily lives will suddenly become intensely interesting. There is water beneath our feet (groundwater) that is beginning to bubble upwards, pressed towards and then through the surface of streets as prolonged wet periods cause underground water tables to rise. At the same time, increasing human demands for fresh groundwater—for drinking water, irrigation, and the cooling of data centers—is causing those coastal aquifers to shrink, which gives salty water, pushed onward by rising seas, room to intrude. The withdrawal of huge quantities of fresh water for humans to drink also causes land to subside, increasing sea level rise (relatively speaking) further. It takes a tiny amount of salt to make water undrinkable.

There’s more: slower-moving heavily intense rainstorms (sometimes called rain bombs or, more colorfully, frog-drowners) are becoming more frequent, as ever-more water is soaked up by ever-warmer air and the strength of the winds that used to push those storms along their paths diminishes. Those winds are calming because the poles are warming much more quickly than the tropics. The differences between the two that used to generate those winds are shrinking. Increasingly intense hurricanes and extreme river flooding are being joined by daily high tides made higher by sea level rise, as increasingly warm ocean water is taking up more space and encroaching on land. All this will render many low-lying areas profoundly uncomfortable and eventually uninhabitable. In many places, these challenges will be piled on top of more frequent stretches of ever-more-extreme heat. For many people, there will not be enough water to drink.

The people of Doggerland had hundreds of years to get used to sea level rise as the globe warmed. Even then, those who didn’t move up to the highlands—present-day Britain—still had an island left to stand on. Until they didn’t. Several thousand years ago, a sudden underwater landslide off the coast of what is now Norway triggered a wall of water that flooded what remained of Doggerland.7 The place slumbered for eighty centuries beneath the North Sea until scientists began to explore its past.

Given the brittle instability of what we have created along global coastlines, we have far less time than the Doggerlanders did to adapt safely to the changes to come. Because of the level of carbon already in the atmosphere, beginning in the early 2030s, the rate at which the seas are rising will accelerate at a rapid pace.8 Between 2020 and 2050, we will see as much sea level rise as we did over the last century.9 Even if emissions decrease, sea level increases of as much as 8 feet between 2050 and 2100 cannot be ruled out.10 “Then we are talking about situations that are not adaptable,” says Dr. William Sweet of the National Oceanic and Atmospheric Administration (NOAA).11 Dr. Sweet means that many coastal residents will not be able to stay where they are.

It is not a question of whether these changes will happen, but when. There are strong indications that this transition is coming quickly for coastal cities around the globe: NASA’s satellite and buoy data show the Earth is heating at unprecedented speed;12 most of the last ten years have set records, one after the next, for the hottest ever, and the world will likely experience a 2° to 3°C increase over late-1800s temperatures by the end of the century.13 Several climate tipping points that will trigger additional nonlinear increases in sea level rise, including the melting of Antarctic and Greenland ice sheets, are becoming likelier as emissions and temperatures continue to increase.14



Charleston, South Carolina is one of many cities around the globe that will be deeply affected by rising waters in the years to come. Its geography is that of a small New York City, with a central peninsula surrounded by outer boroughs. That peninsula, perched between the Ashley River on the west and the Cooper River on the east, has been the site of an important Atlantic port for nearly 350 years. The city also has a history of racial immorality, often ignored by its contemporary boosters. About 40 percent of all the enslaved people who were forcibly brought to America first stepped ashore there, and after the importation of enslaved people was banned by the nation in 1808, Charleston was a center of the country’s domestic slave market. Enslaved people were the basis of Charleston’s economy and development for two hundred years, planting and harvesting the rice and extracting the indigo that the region exported, filling the marshy margins of the peninsula with trash, rubble, and human waste. The city of Charleston took on the function of whipping enslaved people on behalf of their owners. It was the place where America’s Civil War, fought over the issue of slavery, began.

Today, its historic peninsula is a magnet for seven million mostly white tourists a year. For its visitors, the peninsula’s bars, restaurants, and luxury hotels are sites for care-free indulgence and relaxation, a chance to enjoy the feeling of well-attended wealth while forgetting all the tensions of everyday life. The place has an amnesiac, ahistorical quality that is highly attractive to white celebrants, who drowsily pad along its pretty streets before tucking into their next big meal; they are enjoying the suggestion of moneyed graciousness around them, not thinking too hard about where that money came from. Tourism, centered on Charleston, is one of South Carolina’s largest industries, contributing more than $10 billion annually to the region’s economy.15 But these visitors are spending and drinking and shopping in a place with a baleful past that, by most objective measures, is living on borrowed time.

In September 1989, midway through the forty-year incumbency of Charleston Mayor Joseph P. Riley, Hurricane Hugo made landfall up the Atlantic coast in McLellanville, South Carolina. Hugo’s winds did great damage to Charleston, but the storm also brought national attention to the city, and Mayor Riley was able to harness substantial public funding to develop and improve its historic peninsula. Over the next few decades, Charleston became the most rapidly gentrifying city in America and one of the most expensive in the southeast in which to live. It also spread outward across marshes and sea islands. A majority Black city in the 1970s, it has become majority white. Today it is a place of crushing traffic, suburban sprawl, astounding economic inequality, and ongoing racial discrimination as well as touristic charm; it is, in fact, an extreme example of these urban characteristics.

For all these reasons, the story of Charleston’s reaction to the rapidly increasing risks of sea level rise has global implications. Although Charleston’s role in American history is uniquely disturbing and its low-lying, sandy topography is particularly vulnerable to the ravages of sea level rise, its lack of planning for the involuntary displacement of its Black and low-income residents by rising sea levels is not unusual. Few global cities are doing enough to plan ahead for what is coming. What is special about Charleston is that its global reputation for charm and hospitality contrasts so vividly with the risks its poorest residents now face as the waters rise.



A good deal of change has already occurred, worldwide, because of climate change. Jakarta, Indonesia is swiftly sinking and almost the entirety of Bangladesh is in crisis. Heavy rains in Bangladesh and India in 2022 left two million people stranded and killed dozens.16 The eighty-mile-an-hour winds of Hurricane Ida in September 2021 were accompanied by three-and-a-half inches of rain that landed in one hour on New York City, drowning people living in illegal basement apartments when overloaded sewers backed up and overflowed.17 Some 1,700 people died in Pakistan from extreme flooding over the summer of 2022, and tens of millions were displaced.18 About half a million people live in the Maldives on 1,200 very low coral islands and their homes—along with those of anyone else living on a Pacific island—are already at great risk.19 Tens of millions of people in China live in risky coastal regions, and hundreds of people died in Henan province when more rain fell there over four days in July 2021 than usually falls in a year.20 Ft. Myers, in southwest Florida, was devastated by Hurricane Ian in September 2022.

Hurricanes today are stronger, rainstorms are heavier, storms move more slowly, groundwater tables are rising rapidly, and rivers are overflowing in catastrophic ways. Hurricane Harvey was a rain bomb during which sixty inches of rain fell over four days in 2017 in southeast Texas.21 Heavy rain turned deadly in the Côte d’Ivoire in June 2020 when it triggered a landslide.22 More than two million people in Lagos, Nigeria were affected by flooding during 2020.23 Alexandria, Egypt, surrounded by water, has experienced intense rain and flooding each year since 2015.24 During the summer of 2021, two months’ worth of rain fell over Western Europe in two days, causing death and destruction in Germany, Belgium, and several other countries.25 Major flooding in Australia in March 2021 caused billions of dollars of damage over the wettest week coastal New South Wales had ever seen.26 Western Canada, India, Japan, and Northern South America all experienced exceptional rainfall and flooding that year. Flash flooding struck Zion National Park and much of southern Utah during that same summer.

Predictions about how much water is coming, and when, vary greatly. In 2019, Prime Minister Lee Hsien Loong announced that Singapore would prepare for about thirteen feet of sea level rise by 2100.27 Some scientists say we should be planning on three feet of rise by 2050, six feet by 2070, and ten feet by 2100.28

The timing of sea level rise is uncertain because how and when ice sheets in Antarctica and Greenland will melt is uncertain.29 If the Thwaites Eastern Ice Shelf in Antarctica fails, which may happen as soon as five or ten years from now, and the glacier it is holding back slides or calves into the ocean, sea levels will rise about two feet from that effect alone; if the West Antarctic Ice Sheet collapses, the world will see an increase of between ten and a half feet and fourteen feet; if all the ice on Antarctica and Greenland melts, sea levels will be more than two hundred feet higher than at present, drowning New York City, Shanghai, and Tokyo.30 We know that the rate of this rise can accelerate very quickly; it did before, when great ice sheets collapsed thousands of years ago, even without human encouragement forcing the process along.31 We also know that beginning in about 2025 the moon’s 18.6-year cycle that is currently suppressing the rate of increase in global sea levels will go into its next phase, amplifying the rate of rise.32 (This is called the “moon wobble” cycle.)33 All told, given continued high emissions (which we hope will be mitigated somehow) and the already-observed melting of glaciers, it is beyond dispute that sea level rise is happening almost three times faster than scientists had thought it would as recently as 2011,34 and that there is now a substantial chance that there will be more than six and a half feet of global sea level rise by 2100.35 This amount of sea level rise is not spread evenly around the world: Charleston gets more than the global average.36

We know that storms and floods in the United States and around the world disproportionately harm Black and low-income communities whose residents are involuntarily permanently displaced, rendered homeless, or ground more deeply into poverty.37 Of the people who lived in the neighborhood in Houston that sustained the worst damage during Hurricane Harvey in 2017, nearly half were people of color.38 Hurricane Katrina, in New Orleans in 2005, hurt Black neighborhoods the most.39 Hurricane Ida in 2021 devastated low-income communities south of New Orleans.40 Affordable housing in America, largely occupied by low-income Black people, is at very high risk of being damaged or destroyed by coastal flooding over the next few decades.41

These same patterns will play out in Charleston. The city is in the Lowcountry region in South Carolina, and it is very, very low: more than a third of the houses in the city are at ten feet above sea level or less.42 It is a many-layered place whose history runs deep but where solid ground is scarce. The first settlers saw mostly marsh when they arrived in 1640, stepping gingerly over scores of muddy creeks. High ground is almost nonexistent in Charleston.43 Much of the city was built on fill—trash, oyster shells, wooden pilings, human waste, loose dirt—over centuries, and now Nature wants her land back. Its residents have already become accustomed to frequent high-tide flooding on days when the sun is shining.

A hundred years ago, the city flooded less than once a year. Forty years ago, the city flooded ten times a year. The city flooded eighty-nine times in 2019, almost once every four days, sixty-eight times in 2020, and forty-six times in 2021.44 Beginning in about 2032 the number of days a year Charleston floods will start climbing rapidly. By 2050, damaging flooding will be happening ten times more frequently than it did in 2020. In the chapters ahead, you will hear a great deal about what this will be like for the people who live there, and particularly for Charleston’s Black residents. There are large areas of damp, filled land within the city’s surprisingly far-flung limits, including chunks of suburban sprawl that tourists never see, that are suddenly at very high risk of chronic inundation over the next few decades.



Given that peoples’ safety is at issue and that scientists are becoming confident that a rise of about 3°C is likely by 2100, it seems reasonable that governments at all levels should be planning for the worst outcomes now. The message that climate change is happening, and happening quickly, is acknowledged by national governments around the world. But the translation of that message into action at the local level is not yet, really, happening.

The trouble is that sea level rise is taking place relatively slowly compared to the human attention span—which is, let’s face it, gnat-like, and made even shorter when other crises (a global pandemic, the threat of world war, domestic political instability, rising inflation) are on our minds. City leaders, occupied with running for reelection, prioritize continued growth and expanding the tax base over protecting against future doom. And, although each increasingly intense hurricane or rainstorm is terrifying taken alone, people often forget that fear with the passage of time. Awareness is smoothed over by the common cognitive bias toward believing that anything awful is anomalous. Humans are not by nature long-range planners, particularly when they are focused on simply surviving. Boosterism and denial are at work in Charleston, as they are everywhere.

Cities may also believe that their state or national governments will ride to their rescue should they suffer a cataclysmic storm or begin to experience unlivable levels of sea level rise. Spending money now on moving people or planning ahead for new, safe communities may feel imprudent when someone else is likely to pay to save you later, and so cities continue encouraging floodplain development near rivers and coasts. To the extent they do plan ahead, cities with scarce resources focus on protecting the highest-value properties first, reasoning that their limited money is best spent where it will have the highest payoff. This approach is not altogether their fault: In the US, a platoon of state and federal policies work the same way. This kind of analysis causes real cruelty to those not lucky enough to be wealthy. In Charleston, many of those less lucky residents are Black, and this cost-benefit optimization amplifies and entrenches historic patterns of racism and segregation.

There are cities facing similar risks in America that are farther along in planning for the changing world, but even those more advanced planning efforts suffer from the some of the same gaps when it comes to the risks of displacement for vulnerable residents. Boston, itself built half on landfill, has a “Climate Ready Boston” master plan that calls for elevating streets, building berms, turning parks into water storage receptacles, and adding watertight doors to subway entrances. But notwithstanding the city’s rhetorical focus on equity, it maintains its “Coastal Resilience Solutions for Dorchester” plan separately from its overall strategic plan for the city. The city’s primary focus is adapting to challenges that affect property values for downtown real estate and white Boston. More than two-thirds of Boston’s Black residents live in Dorchester and the nearby neighborhoods of Roxbury and Mattapan; the average white household’s wealth in Greater Boston is $247,500 while the average Black household’s wealth is $8. There are no sea walls where Boston’s poorest residents live, no plans to resettle them, and no clear source of funding to do so.

Similarly, the Commonwealth of Virginia has unveiled a sweeping plan called the “Virginia Coastal Master Planning Framework” that acknowledges the vulnerability of its low-income and minority coastal residents and recognizes that “protecting every component of the built environment exactly where it stands today is not realistic” and “some homes, businesses, roads, and communities will become uninhabitable as sea level rises.” But although the document does require that equity issues be taken into account by municipalities while those cities are seeking input from residents, it does not provide planning directions or resources for cities that want to assist those low-income and minority residents to move away from the rising waters. Miami is taking the same approach, claiming that protecting high-value coastal real estate is both possible and appropriate and refusing to plan for ceding land or paying low-income renters to move to higher, safer ground. Charleston’s story reveals a general blind spot that will become more visible as at least thirteen million people are expected to have to retreat from swamped American coastlines. Americans will learn, if they did not know already, that some lives count and some do not.



And so as the earth warms and the waters rise, coastal cities everywhere have an incentive to keep quiet about the range of accelerating risks confronting them and are paying little attention, most of the time, to the risks faced by their poorest residents. These risks are so sweeping, and the changes likely to come sooner rather than later will be so disruptive, that thinking broadly about what is owed to every city resident right now is beyond the capacity of most leaders, including those in Charleston.

Their plans may be changed for them by the insurance, banking, and real estate industries now propping up coastal land values, who are capable of long-term actuarial assessments. They will begin raising their prices, exit completely, or collapse quickly, and millions or billions of people will be in distress.

Insurance companies and teeming coastal megacities were not part of the picture when humans lived on Doggerland. This is why Rachel Bynoe, a lecturer in archaeology at the University of Southampton, thinks gradual adaptation might have been just fine with Doggerland’s residents. “Where we see sea level rise as something that’s very negative and terrifying, because we’re very sedentary, and we have really high population densities—in the past, where those two things weren’t quite so strong… it could’ve been catastrophic at points, perhaps, but generally speaking, this would’ve been a slow process that would’ve just changed the affordances of these areas,” she told the BBC in mid-2019. “So it’s not necessarily something to be seen in a negative light.” “Affordances” is a quilt of a word, covering a range of novel things to do that are made possible by a changing world.

There are things coastal city leaders could be doing now that would take advantage of new affordances made possible by our more advanced capacities to plan. Imagine gradually making it more expensive to live in dangerous places while simultaneously providing time-limited incentives and subsidies supporting moving away—a multidecade plan, for example, to gradually phase out the mortgages on properties that will be eventually returned to nature, and to subsidize future rent payments if made in higher, drier places. Imagine planning for a multidecade, gradual move, in consultation with each community, to new and welcoming locations well-connected to transit and jobs.45 Imagine caring for the least well-off among us, ensuring that they have a voice in this planning and choices about whether, when, and how to leave, while firmly setting an endpoint on human habitation in the riskiest places, or, at least, making it clear that these places will be repurposed for other uses.

Without this kind of vision, the coming transition will be a cliff rather than a slope, casting millions into sudden misery.

Governments at all levels need to understand that the riskiest response of all would be to do nothing, or to act only incrementally, in the face of already accelerating threats that may at any moment abruptly begin accelerating even more quickly, robbing us of our ability to plan.46 Would you get on an elevator if you knew there was a substantial chance of the cables holding the car snapping just before you reached your floor? Would you have your city’s residents collectively get on that elevator? I don’t think so. And if elevators don’t worry you, think airplanes.



Around the world, nations are spending tens of billions of dollars on coastal protection. In the United States, we spend it with almost no planning as to how it is prioritized or allocated. Congress gives money to the Army Corps of Engineers and essentially asks that the Corps come back and tell Congress later what it did. The $15 billion wall the Corps built after Hurricane Katrina has been hailed as a tremendous success, but the wall did not protect communities of people living south of New Orleans when Hurricane Ida hit in September 2021. The wall was not designed to reach them because their properties were not considered valuable enough by the Corps to merit protection.

There are substantial lessons here: There is no chance that we can afford to wall off the entire coast of the country or all populations living along rivers. It is also far from clear that the walls we are building now will be sufficient ten or twenty years from now.

More unplanned spending: On a somewhat random basis, the Federal Emergency Management Association (FEMA) will buy out houses that chronically flood, but the payments are low, take years for suffering homeowners to access, and so far have addressed just 45,000 homes out of the millions that should probably be vacated.47 We spend billions dumping sand on beaches that are shrinking or moving. The truth is we will never have enough sand or enough money to keep the status quo in place.

The reason some beachfront homeowners, but not all, get that sand dumped on their beaches, and the reason that some portions of cities, but not all, get federal funds for building walls, is that the one rule of thumb for all these expenditures is that they be made subject to a cost-benefit analysis. But that means the only thing that is valued is the price of the property being protected. Lower-income people, or renters, do not get protected or rescued. “We are spending the money where we get the biggest bang for our buck,” says James D’Ambrosio, a spokesman for the Army Corps in New York. “It may sound hardhearted, but to be fiscally responsible and to be stewards of taxpayer money, we have to abide by the greater benefit of the public good.”48 Surely we have values that rise above mere dollars and cents. Surely we are interested in everyone thriving, not just those who have the highest land values.

Few are talking about how America is going to get through the rapid rise in sea level that is coming. Like most other countries, we have no national plan. There is an intuitive sense that building walls and pumping sand on beaches is the right thing to do, because it will protect existing property interests and keep things as they are. But is that wise?



There are hints that the omertà that has kept leaders from openly planning to address the threats facing them is beginning to crack. Ever since a fearsome North Sea storm drowned thousands of its people in 1953, the Netherlands has been armoring its coastline. Dutch engineering prowess shields Amsterdam and Rotterdam, building seawalls to block surges of water driven by storms and deploying pumps to dry city streets, busily moving water from rainstorms and riverine flooding back over those walls into the sea. The Dutch were already expert in building dikes by 1953, but that storm prompted them to redouble their efforts and become global experts in keeping water away from their people. They’re proud of this armoring and market it effectively around the globe, including in Charleston, as we will learn.49

This self-presentation, this global Dutch image, is based on the implicit promise that the massive Dutch building and designing effort—and expertise that is made available at a price to American cities—has rendered the Netherlands safe, including, importantly, the densely populated Randstad area of Rotterdam, Amsterdam, Utrecht, and other major delta cities. As landscape architect and proud Dutchman Steven Slabbers says, “Deltas are the best places to live in the world if you know how to deal with the water.”

Back in 1986, the national Delta Project team of the Netherlands published a technical report on what would happen if extreme water levels suddenly appeared to be likely. They said, stoically, that they’d be capable of pumping the entire flow of the Rhine upwards and out into the sea, creating a giant, sunken “polder”—a low area constantly pumped to keep dry—of essentially the entire Randstad. They could raise their walls and dikes by twenty-one feet, everywhere—an enormous task. All technically possible! All comically, cosmically, expensive. And they hadn’t taken the possibility of rapid ice glacier melting into account.50 Retreat was certainly not on the table as an option.

Some elements of the Dutch government have now begun to realize that a wall high enough to protect against the very worst storms that are coming soon will be too expensive and difficult to build and maintain. Not only that, life behind those very high walls would be unpleasant; the water left trapped behind them would turn brackish as flora and fauna died. They are starting to admit that even they can’t pump away a relentlessly rising North Atlantic and all the country’s inland rivers forever in any cost effective way. And if they do pump all the water from the Rhine, Meuse, Scheldt, and Ems rivers over those enormous dikes, the heavier salt water from the sea will form an underground wedge and seep beneath any wall, which will be disastrous for agriculture and drinking water.51 At some point, it will make sense to begin moving businesses and people away from the frayed, wet western edge of their country towards the east and safety.

Retreat, or planned abandonment, of their soft-soiled delta region is not an attractive concept for Dutch landscape architects in the business of providing armoring services. Slabbers again: “We are not going to give up on [the Randstad conurbation]. It’s the same as New Orleans. New Orleans is in big trouble, but the value is too big to say, ‘Okay, ocean, it’s all yours. Here is your bride.’ No, no way.”52

According to Professor Simon Richter of the University of Pennsylvania, things began to change in the Netherlands in 2017 when Deltares, one of the country’s leading engineering and water research institutes, published the results of a policy exercise entitled, “What If Sea Level Rises More Rapidly.” For the first time, Deltares included the uncertain contributions from melting ice in Antarctica in its risk assessment. That study said that the existing armoring lining the coast of the Netherlands would be adequate only until 2050. It was necessary to begin planning for higher sea levels, Marjolijn Haasnoot, a senior researcher on climate and water at Deltares, announced, because otherwise the speed of change might make it difficult to plan at all.53

A 2019 article in Dutch by climate journalist Rold Shuttenhelm called “Sea Level Rise Is Bigger Than We Think, and The Netherlands Doesn’t Have A Plan B” was the first public discussion in the Netherlands of the possibility of accelerated sea level rise prompting retreat from the Dutch coast.54 It quoted Kim Cohen, a physical geographer at Utrecht University, saying that Dutch schools should consider “German as a mandatory second language,” and describing a scenario in which “we join the Federal Republic of Germany as a federal state.” It was illustrated by a sketch showing coastal Dutch cities as a series of islands joined by causeways arcing across a lagoon.

Then, in 2019, Deltares presented four pathways for the Netherlands’ adaptation to accelerated sea level rise.55 Three of these scenarios involved even stronger armoring designed to keep the water at bay. The last, “meebewegen,” or “accommodate,” involved retreat. The appealing cartoonish drawing accompanying this last scenario showed the low-lying west of the Netherlands as completely inundated, with the Hague, Amsterdam, and Rotterdam preserved as floating islands joined to the distant mainland by bridges. The implication was that everyone not standing on those islands would have moved to the east, which was indicated as a playful cross-hatched line labeled “DUITSLAND” (Germany). This was new.

According to Haasnoot, the country’s options in a time of accelerating sea level rise are swiftly narrowing to two: “either you close [the water] off completely and live with the consequences, or you say: maybe we should just give it back to nature and focus on other areas to live in.”56 She coauthored a 2021 report in Science that argued there was “an urgent need to keep coastal retreat on the table as an option to adapt to sea-level rise.”57 In particular, the report suggested that keeping retreat in mind could help “avoid increasing investments that eventually become higher sunk costs.” Buying time with incremental measures might trigger greater risk exposure and make the problem worse, because developers would rely on the reduction of risk promised by these steps.

Finally, in December 2021, the Dutch government pivoted: the Dutch Delta Commissioner, Peter Glas, directed the part of the Dutch government responsible for planning housing to assume at least two meters, or more than six feet, of sea level rise by 2100.58 That department had planned to build 820,000 houses in vulnerable areas. Glas told them not to build in places where water was already pooling during extreme rain events or where drainage wasn’t working. (The Netherlands has a long history of water governance that is independent of ordinary municipal government, and Glas as Delta Commissioner is an independent advisor and coordinator of flood safety and adaptation efforts who is responsible for taking on board the most recent data and setting policy. He gets unquestioned respect in his country. As Dutch landscape architect Steven Slabbers puts it, “There are two professions in the world from which there is only one person. That’s the pope. And that’s the Delta Commissioner…. And when he says, ‘We are going to do it this way,’ we are going to do it this way.”)59 In response to a specific plan to build thousands of new homes in Nieuwerkerk aan den IJssel, an area of the Netherlands just a few miles northeast of Rotterdam that is almost seven meters below sea level, Glas pointed out that building there would be a particularly bad idea. If a rainstorm similar to those that flooded Germany and Belgium in July 2021 arrived, the city’s pumps would not be capable of draining the area for at least two weeks.60 It’s a horrifying vision: modest houses would be completely submerged, and there aren’t adequate evacuation routes.

Although Glas confirmed that the current dikes and walls along the Dutch coast that protect the Randstad from inundation would be adequate until 2050, he noted that the speed of sea level change meant that it wouldn’t be safe after that to rely on those walls. And, Glas politely suggested, noting the need for additional housing in the Randstad, “For the more distant future, the Delta Commissioner therefore also advises central government to investigate how urbanization can be distributed differently across the Netherlands in the long term.” It was time, the Dutch were finally saying publicly if subtly, to plan ahead for a new reality away from the coast. Even they wouldn’t necessarily be able to engineer their way out of the rapidly rising water to come.



Charleston, with its miles of flat, interconnected watersheds, is even more threatened by sea level rise than the Netherlands. An equitable, well-planned relocation might be a better solution than attempting to smooth out the wealthier portions of the city’s coastline with complex gates and walls.

That relocation will be difficult. It will take intense and often frustrating work. It is not a technical problem, or a financial problem. It is a problem of trying to figure out how relocation can be done—let’s call it “strategic withdrawal” if you don’t like the words “relocation” or “retreat”—in a way that actually improves peoples’ lives and allows their communities to continue, if that is what they or their children want. In the middle of this complexity is the history of race in Charleston, in South Carolina, and in the United States. The challenges that Charleston and its Black and low-income residents face in confronting the transition to come go on and on. Laura Cantral, former executive director of the Coastal Conservation League in Charleston, who moved away from Charleston at the end of 2021, says that the multi-dimensional intersections between water and race are the story. “It [race] can only be addressed by awareness and understanding this complexity that most people aren’t interested in. It’s hard. This is why we haven’t done more on climate change as a country. Because it’s hard. And it’s abstract. It has felt abstract and too big to wrap any one brain around. Now it’s not abstract any more.”61



Although the rate at which the seas will rise is uncertain, we already know what our worst natures will bring about if left unchecked. In 2007, Dutch experts from government, the private sector, and academia were brought into a scenario-planning exercise nicknamed the “Atlantis Project.” They were asked to predict the consequences of the collapse of the West Antarctic Ice Sheet.

The Dutch interviewees sketched out a timeline of likely reactions: First, it would take a while for a sense of urgency to develop. Only after some very surprising floods would government action be taken, and only if politicians thought those steps were high priorities in relation to other issues that were important to them at the time. Meanwhile, large companies would be acting on their own, relocating their plants and headquarters to the eastern, inland, edge of the Netherlands, or even to other countries. People would choose to follow those companies, particularly highly educated, mobile people. This movement would undermine the historical willingness of the Netherlands to defend its land against water at all costs. At first, only the areas of relatively low economic value—the southwestern and northern parts of the country—would be abandoned. Later, the Randstad region of Amsterdam and Rotterdam in the western part of the Netherlands would be allowed to vanish as well once their well-off residents had left. In general, the interviewees expected puny and belated actions by a government beset by short-termism and incrementalism, and not enough public support for relocation of poorer people. This sounds about right. London experts were also interviewed, and they suggested that it would be similarly abandoned, with great suffering experienced by its poorest residents.62

Newspaper reporters have praised the prescience of the president of Indonesia, Joko Widodo, who in 2019 announced that his government would abandon sinking, flooding Jakarta and move its capital to higher ground hundreds of miles away in Kalimantan, in eastern Borneo.63 What went unnoticed was that the government’s plans to move did not include the eleven million people who live in Jakarta, much less the thirty-one million who live in its metropolitan area of Jabodetabek.64 The architect who won the design contest for the move of the capital city, Sibarani, was asked to plan for between 9,000 and 15,000 people. His eventual plan was a bit more generous, and called for a city of about 56,000. These days, the government is saying that somewhere between 1.8 and 5.5 million Jakartans will be moving to the new capital by 2045.65 Whatever the final capital in Borneo will look like, it is clear that Indonesia is planning to relocate only a portion of the population of Jakarta. Many of those who will remain live extraordinarily precarious lives. Will moving to Kalimantan save Jakarta? It will save the government. It might save the people who can afford to and want to move. But it will not save millions of Indonesians.



Charleston’s regional population has roughly doubled over the last fifty years, and is on track to reach one million people by 2040. The city’s footprint has also grown enormously over the last few decades, from nine square miles in 1960 to 140 square miles today. Development in low-lying Charleston has proceeded at a breathtaking rate, as the city’s heavy reliance on commercial and rental property taxes—overwhelmingly its primary source of revenue—has led it to encourage extraordinary construction in the form of large apartment buildings and hotels.

The problems that this congested, complicated city faces are not problems of the future. They are problems for today. The city already has all the information it needs, all the visualizations and data it could possibly require, to work with other cities in its region to implement concrete plans designed to help its Black and lower-income citizens. At the moment, however, there is no real plan to help them.

Instead, the city’s current “plan”—born of hope, defiance, and resignation—appears to be to allow the city to suffer through a hurricane that will trigger a national focus on its plight and open the gates to federal disaster recovery funding. Such federal funding may include, city leaders hope, support for an Army Corps of Engineers plan to build a twelve-foot-tall concrete wall around the historic peninsula that would shield tourist areas and the city’s large Medical District from storm surges. But the planned wall (for which such federal support is entirely hypothetical) would take decades to build, would likely be outmoded in a decade or so, and wouldn’t by itself protect the city from the chronic tidal flooding and drainage problems that now make life miserable for so many of its residents. Nor, obviously, would it help resettle the city’s poorest residents in safe, dry, dense places of dignity and opportunity. Every week, month, and year that goes by without city leaders pushing for major planning aimed—at least in part—at helping Charleston’s poorest residents move away from the rising waters only further threatens their safety.

This issue has become increasingly urgent in recent years. Enormous storms battered Charleston in 2015, 2016, 2017, 2018, and 2021. Hurricane Ian, one of the strongest storms to hit the US in decades, missed Charleston by a whisker in September 2022.

Charleston, like other global cities, should be confronting the risks it faces and planning on a regional basis for a drastically changed future that may include strategic withdrawal. But working regionally will be very difficult: Within Charleston County alone, there are seven separate governmental entities (the City of Folly Beach, the Town of James Island, the Town of Sullivan’s Island, the Town of Mount Pleasant, and the City of North Charleston), as well as the city of Charleston and the county itself, all competing for resources. The city of Charleston has a patchwork presence in the boroughs of Johns Island and James Island, where several communities refused to be annexed into the city. There is no visible cooperation among the thirty local governments in Charleston’s region. Jurisdiction is a tangled mess in the Charleston region, as it is everywhere. Charleston’s failure to plan regionally does not make it unique, but its many-layered history of racism taken together with more than three decades of out-of-control gentrification and development makes that failure particularly glaring. Black residents of Charleston have barely been consulted by the city officials leading its spray of uncoordinated planning initiatives.

If Charleston had the leadership, vision, money, and planning capacity it needed, it would, today, stop development in vulnerable areas and let everyone (of all skin colors) who wanted to leave those areas leave. It would pay property owners for the property they had left—or otherwise subsidize residents to leave—and turn those areas into marshy, soft, water-absorbing places. It would plan ahead, in collaboration with nearby cities and counties, for attractive, higher-ground areas near Charleston’s metro region that would be both affordable and well-served by public transit, so that people who loved Charleston’s culture could resettle there. It would ensure that those new places included both public and affordable housing so every Charlestonian could find a welcoming place to live, and jobs so they could work. It would close its constantly flooding public housing units on the peninsula and compassionately help resettle the people living there in those new, safe, connected, dense, economically diverse areas. It would dismantle its hospital district—now floating uneasily above loose, trash-filled land—and move those functions to far safer places. It wouldn’t build a blank twelve-foot storm surge wall around the peninsula, which would destroy the historic city’s beauty while leaving the rest of the city’s residents to take their chances. If Charleston were to make this vision a reality, it could found its future on its best essential qualities and serve as a key example for other coastal cities. And it might become a more equitable, more welcoming place in the meantime. But there isn’t much time, even if city leaders were willing. And if it will take a major storm to draw attention to the region’s precarious position and cause money to flow its way, all indications are that such a reckoning may come sooner rather than later. Charleston’s luck, long history, and trust in Providence cannot protect the city forever.

When slow-to-change racial structures, a profound respect for white history, an inborn dislike for government intervention, an overwhelming focus on growth, and a reluctance to act with urgency meet hurricanes, rising waters, and sinking land, what happens? In all its bravura, complacency, and cruelty, Charleston’s relationship with its current and future flooding woes expresses much about the underside of American life: an obsession with development and property rights above all else, undergirded by centuries of racism. When the crisis happens—when a major storm hits or the frequent floods become undeniably chronic—the region’s minimal, haphazard, and shockingly underresourced efforts to plan ahead will be revealed, and its particularly immoral treatment of its Black and poorer residents will be laid bare. Unless Charleston changes its ways with substantial leadership and assistance from our national government, the waters to come will have ruinous consequences—for the city, certainly, and for Charleston’s Black and low-income residents most of all. And what is likely to happen in Charleston is likely, absent a substantial shift in attitude, to happen in many other coastal cities around the globe.






2 Charleston’s Natural Environment


On a warm summer evening, the water is black and rippling. It fills the broad street and runs up past the doorsills of the well-lit stores, glistening in the light of lamps and neon signs. It isn’t raging, it is simply there, out of place, and rising quickly. In its thinnest advancing layers, visible against marble steps, it carries leaves and twigs; the debris from the last street it filled, and the streets and alleys before that. There is unseen muck swirling through the growing depths below the streetlights. The water came from the sky in buckets, pouring down at a rate of six inches an hour. It also came from the rivers lining the peninsula, and before that from the sea; it is endless. At an invisible intersection the water laps over the base of a stop sign. An abandoned white minivan stands beyond the sign, emergency lights flashing, its wheels covered by the water’s darkness. Two white tourists, the man holding the woman’s hand stiff-armed up above the water, are making their way down the nonexistent sidewalk and into the vanished intersection of Church and North Market Streets. He’s holding a red shopping bag above the water in his other hand while he pushes through the thigh-deep wetness. Perhaps those two had been hoping for a dinner out; the lights are on in Queology Barbecue, three blocks to the east, but there is an unexpected foot of water inside.

A handful of blocks north, there are fewer streetlights and no stores. The water seems fiercer here and less constrained as it rises, running over the soft dimpled asphalt and cascading beneath ragged doors into the living rooms of low-slung houses. Refuse is floating everywhere in the dark murk running through the streets, because trash cans holding remnants of every imaginable meal have tipped and spilled into the rush of muck. The windows of long, battered cars are still visible, marking the edges of the blocks, but the cars themselves seem to be sagging into the borderless darkness. Few people are outside; most know better than to expose themselves to the toxic stew that is running through their neighborhood and into their cramped living quarters. One older Black resident is out, a man in high dark rubber boots that rise to his thighs; he is poking with a long wooden pole at a place where rising ripples are circling near the front bumper of an abandoned car. There is a drain below where he is standing, but it is having little effect. The nineteenth century storm drain system under the peninsula’s streets was designed to take water from the higher land, the inner spine of the peninsula, out to the lower rivers on either side, using gravity to drain the city streets, but the rivers are no longer lower and the drains stay full. The rivers and the streets are indistinguishable in rainstorms and on dry days when the tides are high. The tourists are experiencing this tonight as they wade through the streets. It is a Saturday night in June in Charleston, South Carolina.

The flood lasts for hours. The tourists will have a story to tell when they get home. In the end, they will forget this wet, confusing evening and remember instead the colorful mansions and still quiet streets of the Charleston peninsula in the midday sun. It is just one nighttime disruption; a seam between two peaceful days in the 350-year history of the city. But the seam is loosely sewn. Visible through its threads are all the moments that came before.



Thousands of years ago, most of the Charleston region was under the ocean. The water covering Charleston carried sand, and when the waters receded, about 8,200 years ago, they deposited sand and marsh on the 150-foot-thick layer of mud and clay that had been below the sea. From a geological standpoint, the Southern coast down from Charleston to past Savannah is an enormous valley on which the Santee River had deposited sediments over millions of years, filling it up with sand and dirt. That sandy sediment had been refreshed from time to time. Some of the sand was left in the form of the barrier islands that lie along the Atlantic near the Charleston Peninsula—Kiawah, Folly Beach, Johns Island, James Island, Sullivan’s Island, and Isle of Palms—and some underlies the Charleston Peninsula itself. The layer of mud below the sand is called the “marl.” Although there is rock below that marl—it’s called Santee Limestone—the firmer, drier land in the region is not very firm, nor very dry. The groundwater right below the sand is often between three and ten feet underground.

It is 1669, August. An expedition sets off from London in three vessels—the two-hundred-ton frigate Carolina, the ship Port Royal, and the sloop Albemarle, a single-masted vessel. It is a rough journey: the sloop is wrecked at Barbados and the ship is wrecked in the Bahamas. Eventually, the repaired frigate Carolina, carrying twenty-nine white English settlers, all male, sixty-three white indentured servants, both men and women, and at least one enslaved African, arrives on the coast of what will be known as South Carolina.

Seeing muddy marsh abutting the sea, the vessels turn inland, following a river to a more solid stopping point upstream. Looking out from their craft, those on the Carolina would have seen waves of marsh grass and Spanish moss-draped oak trees. They call their disembarkation point Charles Towne Landing (now in the West Ashley portion of Charleston, which is across the Ashley River from downtown). Charles Towne, up on a bluff, is an island settlement, a port for boats to call as part of long journeys from England, to the West Indies, and then up the East Coast. There are no roads from Charles Towne to Virginia or the other colonies that exist at the time. These men have arrived in very low country, a world of marshes, tidal creeks, and swamps; they need to march ten miles inland to reach the coastal plain, where the land is higher.

The captain of the Carolina, Henry Brayne, knows the river they have just traveled up: he had been on an earlier expedition that had named it for Lord Anthony Ashley Cooper, the 1st Earl of Shaftesbury who is one of eight Lords Proprietors of what will become the Province of Carolina. Cooper is looking to invest in a colony in the new land.1 It is now April 1670, and the muddy marsh next to the Ashley River will be known someday as Charleston. Right now, the initial arrivals are relieved to be on solid ground after seven months at sea.

Five months later, another boat arrives from Bermuda, bearing more white servants and at least three Black enslaved people: John Sr., Elizabeth, and John Jr.2 Alone among the new English settlements, enslaved people are introduced in this colony from the very beginning.3



The Lord’s Proprietors, the seven men who, along with Lord Cooper, are investing in the new colony, beg the settlers to move thirty miles inland to firmer ground. Creeks are everywhere. Marsh grasses wave. What is now West Ashley is one big marsh, called Bear Marsh, and what is now John’s Island is essentially three sandbars running parallel to each other, like rows of corduroy, next to which there is more marsh.

But those early ambitious settlers want a deepwater port for trade with Barbados. They find a narrow finger of forested land next to the Ashley River that has heaps of oyster shells on its tiny fingernail. The shells were likely left by Indigenous people.4 It is a promising spot, with another river (later named the Cooper) to the east. They call it Oyster Point and decide to settle there. There is a spine of relatively higher sandy ground on that peninsula—less than ten feet above sea level—that will someday be today’s King and Meeting Streets.

What there is of land in the region is mostly sand and mud plopped on clay. Sand dunes, essentially. A backhoe could dig through it pretty easily. Sand is terrible at absorbing water, so when water lands on it, it will just begin to float or flood lower places nearby. There are wide swaths of marshland, interconnected by watersheds sitting on top of that sand and mud. Watersheds in “normal,” higher, harder regions have predictable paths, following divides; water will be understood to choose a side and come out a single outlet, somewhere. Norfolk, Virginia, yet to be settled, has uplands and watersheds that exit out of a single outlet, for example. Not so in the Carolina Lowcountry: here, watersheds interconnect at multiple points. You simply cannot block water from moving freely around the Lowcountry, because it is essentially a giant, interconnected floodplain.

Charleston’s topography is not simple. Salt marshes cut through by tidal creeks are everywhere, their surfaces dry at low tide and underwater at high tide, the tides pulsing twice a day. Spartina grasses, or cordgrass, the sentinels of southeastern marshes, play an important role in the creation of those marshes. They hang on to sediment when it rolls through, driven by the tides that ebb and flow through one another across the region. Today, there are some 43,000 mapped streams in Charleston County alone.



In April 1673, John Culpeper is instructed by the Lords Proprietors to measure the metes and bounds of a possible settlement on Oyster Point “in a square as much as Navigable Rivers will permit.”5 There isn’t much room. The rivers encroach everywhere. But the lookout of the site is attractive, allows better access to the Atlantic Ocean’s shipping lanes, and will be (the settlers earnestly hope) breezy. By December 1679, Oyster Point is the preferred location for the English investors in the new colony. Lord Anthony Ashley Cooper and the other Lords Proprietors direct that all parts of the fledging colonial government are to relocate there, and that the place is to be called Charles Towne—a name chosen to flatter England’s king, Charles II, in continued hopes that the Crown will support the enterprise.6 They lay out thirty-three lots on Oyster Point by 1681. East Bay is an early north-south street, running from a creek where present-day Market Street lies to another creek near where Water Street is today. Lots of creeks. Lots of marshes. Present-day Meeting Street marks the western edge of the settlement.7

Boat after boat from the West Indies, from Barbados, arrive at the new flood-prone, marshy settlement with its small grid of straight streets between waterways. There are threats: a Spanish attack on the settlement moving east from present-day Beaufort made it to within twenty miles of Charles Towne. But the city was rescued on August 26, 1686 by “a Hurrican wonderfully horrid and distructive,” which terrorized the Spanish forces and sent them back to Florida.8 Many more hurricanes would follow. The settlers love the luxury of elaborate furnishings and they live short lives of drinking and spending supported by canny trade and, later, the production of sugar by huge numbers of enslaved people.9 Early arrivals, exhausted by their journeys, often fall ill from miasmic diseases prevalent in Charles Towne, and many die before they are forty.10

Those who stay enslave swarms of Indigenous people and work them and trade them as well as the Black enslaved workers they have imported from Barbados. Charleston initially strongly resembles the West Indies both politically and socially, with a large population of enslaved people of color and a class of white aristocrats anxious to leave their pasts as the second sons of Barbadian planters and make their fortunes, their livelihoods made possible by enslaved labor. Sails dot the harbor in large numbers. The port of Charles Towne and its trade are thriving by 1683.11

Charleston is mostly water at its start. Look at this map from Edward Crisp in 1704.
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A complete description of the Province of Carolina in three parts: 1st, the improved part from the surveys of Maurice Mathews & Mr. John Love; 2nd, the West part by Capt. Tho. Nairn; 3rd, a chart of the coast from Virginia to Cape Florida by Edward Crisp, Thomas Nairne, John Harris, Maurice Mathews, and John Love has been modified (cropped).



It shows a settlement behind a wall—by 1706, there are about 3,500 people jammed into that settlement—with creeks everywhere around it. Creeks penetrate nearly half of the peninsula.



To create land where there is marsh, you have to cover the water. That is what the successors of these original settlers do, for three centuries. To create smooth continuous surfaces, they fill in the creeks and marshes that lie next to the old sand dunes that make up Charleston’s “high” ground. For fill, they use trash, rubble, dirt, offal, and whatever else is at hand. Generations of savvy Charleston developers solve the problem of real estate scarcity by simply creating more land. Until after the Civil War, enslaved people do most of the work. Dragging junk and wood and household refuse into wet areas and waterways and covering them up with sawdust, sand, and dirt is a clever fix. A large portion of Charleston is at some point the original Charleston city dump.12

Charlestonians become expert at filling land.13 The narrow peninsula of colonial days is substantially expanded. Marshes are filled in. Bridges are built. During the 1720s, the wall west of the settlement is taken down and the already-existing east-west roads of Tradd and Broad are extended westward. Bridges are built to connect the former Oyster Point (now called White Point) with the settlement on the Cooper River. More extending and filling follows, with East Bay Street extended northward. Over the years, city fathers strongly favor upper-class areas of Charleston when it comes to both filling and drainage; Oyster Point, later renamed White Point Gardens, benefits from high-quality, carefully laid inorganic fill (ballast stones, sands, shells), where lower-class neighborhoods are left with trash and offal. This poses health risks to poorer areas but allows elite, slaveholding property owners to avoid the taxation expense of city-wide improvement projects.14

The 1949 Alfred O. Halsey map of the Charleston peninsula (“Showing Original High Tide Water Lines, Fortifications, Boroughs, Great Fires, Historic Information, etc.”) shows where creeks and marshes once were that have been filled over time.
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“Historic Charleston on a map, showing original high tide water lines, fortifications, boroughs, great fires, historic information, etc.,” by Alfred O. Halsey, 1949.



Today, much of Charleston is sitting on landfill. Floating on trash.



To understand the story of Charleston’s current water risks, you need to spend time with a map. The city of Charleston, greater Charleston, is at once a highly typical as well as a highly unusual American city. It is much, much larger than that downtown peninsula; there are four other boroughs of the city of Charleston, separated by water from the peninsula, that extend out in sprawling, car-centric blotches from downtown: West Ashley, Johns Island, James Island, and Daniel Island on what is called the Cainhoy Peninsula. The peninsula is walkable and slow. Outer Charleston is low-slung and definitely not walkable or bikeable, with crushing traffic, harrowing commutes, lots of concrete, big box stores, fast food outlets, and endless cul-de-sac neighborhoods that connect only to roaring boulevards. These outer suburbs are a far cry from the peninsula, the Charleston of which white tourists dream. Even the mention of Charleston invokes visions of still, graceful courtyards, shaded and manicured, barely visible behind high gates. Noble, lofty former planters’ houses, close together, lining long, silent streets. Warm breezes and endless numbers of fine restaurants. Biscuits. Hospitality. These visitors, or potential visitors, are thinking of the lower peninsula if this is their image of Charleston. For many years’ running, it’s been the top American city to visit, according to Travel + Leisure and several other luxury travel magazines.
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Charleston City Plan map, designed by Mary Mac Wilson.



Like New York City, Charleston is a city of neighborhoods. The peninsula, discussed in Chapter 5, is the original downtown, today’s tourist destination, the place where the early colonists built their first dwellings, wharves, and port. Over decades, it was filled in to the south and west from the original fort, all the way to the Ashley River. Charleston grew northward of Boundary Street (now Calhoun Street) later, just as Manhattan grew north.

The East Side, discussed in Chapter 6, was once outside the city’s borders, and was incorporated into the city of Charleston only in 1850.15 It is very low and wet, and although rapidly gentrifying, it is the place where most of the peninsula’s Black residents still live.

The Neck, the subject of Chapter 7, is the area at the top of the peninsula originally squeezed by creeks across which Indigenous traders walked on the Broad Path (now King Street) to markets north of Charleston. What is called “The Neck” has changed as landfilling and development has moved north.

Much of the upper western edge of the peninsula, discussed in Chapter 8, used to be rice mills and lumber mills. It was a marshy area that became home to hundreds of Black families. Today it is the site of the hospital district, Brittlebank Park, the new WestEdge development, and the Gadsden Green Homes, a public housing complex that floods routinely.

James Island, West Ashley, and Johns Island are described in Chapter 9. They are all different: West Ashley, the largest and most populated area, was once Bear Swamp, and is the site of enormous subdivision development that began in the 1950s; its population grew 23 percent between 2010 and 2019. Johns Island is still the most rural area of the city and has been a place where Black farmers have made their livings. It has become the site of development, particularly along its Maybank Highway which runs along one of the very few high ridges in the region. Maybank Highway sits on an old dune structure that runs parallel to the coast. Johns Island’s population more than doubled between 2010 and 2019; during those same years, Black households on Johns Island declined by 31 percent while white households grew by 64 percent.16 James Island is now thickly populated with housing and is mostly white. Daniel Island, on the Cainhoy Peninsula, includes most of the highest land in the city and has been the site of planned recent development.

Since Hurricane Hugo hit in September 1989, the number of housing units in the region has more than doubled. If a similar storm arrived on the same track today, it would cause at least $16 billion in damage—60 percent more than Hugo.17

Now let’s layer above the map of the city of Charleston the elevation of these areas. Less than 5 percent of the land in the city is thirty feet or more above sea level, and just about fifteen of Charleston’s overall 120 square miles is more than twenty feet above sea level. At least half of the city’s land is no more than ten feet above sea level.18 Most of the city would be swamped by a Category 3 storm today, and most of it will be chronically inundated by high tides by 2050.19

The Cainhoy Peninsula has the highest percentage of higher land (more than ten feet), with about twelve square miles. Johns Island comes in next, with about seven square miles of higher land. But the peninsula, West Ashley, and James Island are all very, very low, with very little land more than ten feet above sea level.20

This means that most of the lands and buildings in the city are now subject to risks from both tides and storms. As sea levels rise, where development does not exist salt marshes around the region will drown and marshland will naturally migrate upland and become new habitats for birds, fish, and vegetation. Left to its own devices, that’s what would happen to much of the Charleston region.

At least 70 percent of the city of Charleston, which means at least 100,000 structures, is in a floodplain as defined by FEMA, meaning that FEMA believes there is a 1 percent chance in any given year that a storm (called a “100-year storm”) will flood these places. (About 70 percent of the city’s square miles is both in the current FEMA floodplain and would be covered by water in the event of a Category 3 storm; about 90 percent of the land in Charleston that is fifteen feet above sea level would be swamped by such a storm.)21 FEMA’s maps are out of date, are created by a raft of private entities across the country whose methodologies are not standardized, and do not reflect the accelerating risks of climate change.22 Rainfall events of very high intensity are happening more often these days, and what is currently understood by FEMA as a 500-year storm is becoming the 100-year storm23—which means that FEMA’s maps likely vastly understate the current risks to the region. FEMA’s maps also look backward at historical risks presented by past storms, rather than forward to future sea level rise or increased rain. But more about that later.

In July 2019, visiting Dutch landscape architects strongly advised the city of Charleston not to allow anyone to live or work in areas below six feet in elevation, saying that those “wet zones,” as they called them, should instead be used as living shorelines or buffers. In talking about this recommendation, Yttje Feddes, a distinguished former Dutch National Landscape Architect, said the sandy soil in these zones was not capable of storing water. “So it’s also important not to build and to live there,” Feddes said. She went on to recommend that there be “very few buildings” in the “ecological zone,” between six and ten feet in elevation, as well as in the “transitional ecological zone,” between ten and fifteen feet—in other words, in most of the rest of the city’s land area. Just single houses on stilts, widely separated from other houses, and leaving half the acreage for trees and bioswales that could carry water, are appropriate for that “transitional ecological zone,” she said. No landfill should be allowed there, and all the roads should be elevated.

Feddes also said she knew “we are talking about someone’s property.” She went on to suggest that development rights should be transferred across the entire region as part of an “integrated watershed master plan.” Dense development should be allowed only on the historic sand ridges, like Maybank Highway.

Feddes had been asked to look at still-rural Johns Island in making these recommendations, but the entire region has the same topography. King Street, on the peninsula, is one of those historic sand ridges. These compacted ridges are stronger and safer ground, but they are also much smaller ground—perhaps a third or less of the city’s overall acreage.24 The Dutch team was the strongest the Netherlands could have fielded, landscape architect Steven Slabbers (also Dutch) says. “They are all very much respected, internationally respected, well known in the Netherlands,” according to Slabbers.25

By the time the written report of these suggestions was transmitted to the public a few months later, Feddes’s elevation-related building recommendations had been softened to remove the strong ideas that no one should now be living in the wet zone, and very few buildings should be allowed now below fifteen feet in elevation. It read instead, “We recommend prohibiting future development in the wet zone,” and said that because “The ecological zone carries substantial flood risk…. Those living in this zone should be fully aware of the risk they assume by living there.” It said that, between ten and fifteen feet, the “coastal forests in this zone should not be further degraded.” And the report did not make crystal clear that the very low topography of Johns Island is replicated across the region. It did state that land that was “once naturally wet, will be again.”26 The city had already begun work with the Army Corps of Engineers on a perimeter wall for the historic peninsula, about which we’ll learn much more in Chapter 4.



The geography and topography of Charleston is internalized by its residents. Michelle Mapp, a longtime community development advocate now working with the ACLU of South Carolina to help prevent eviction and displacement of low-income and Black households, has noticed the flooding getting worse in recent years. Before law school, she was running the South Carolina Community Loan Fund out of an office in West Ashley. Her commute there from her home on the North Charleston/Summerville line usually took fifteen minutes. But by 2018, rainfall could delay her for an additional hour or more. “There’s places that are flooding in Charleston that never flooded when I was growing up,” Mapp, who is Black, says. “It is scary. If we have any bit of rain, it’s like all of a sudden it all just falls apart.”27 She sees what the future holds for Johns and James Island: “Twenty years from now, twenty-five years from now, we’re not going to have the population on James and Johns Island that we have [now]. I mean, Mother Nature is going to dictate that. We can have all the arguments we want, but the writing’s on the wall.”28 We will spend more time with Mapp in Chapter 7.

David White, a young socially minded Black entrepreneur in Charleston who grew up on Line Street on the East Side, says, “Water’s always been an issue for me.” He remembers visiting his grandmother in a public housing apartment on South Street on the East Side, and having his route there be “always flooded.” Flooding just happened. “If we wanted to play or walk up the street we would have to go around [flooded streets] or get soaked.” Going to and from his elementary school, Wilmot J. Fraser Elementary, which closed in 2010, “was just a mess,” White says. “I think it [the flooding] was always just a problem and I just got, I wouldn’t say used to it, but I just was numb to seeing it. I knew what streets were probably flooded. I knew how to navigate around, I think that’s sad.”

He now lives on the west side of the peninsula on Sans Souci Street, and he’s noticed that there are streets around him that flood now that didn’t flood when he was a child. Recently he was taking his father to the hospital on the west side, down a main thoroughfare called Rutledge Avenue, and Rutledge was impassable.

Flooding on the East Side has also gotten worse in recent years. White runs a nonprofit providing laundry services to people experiencing homelessness on the East Side, called Laundry Matters. “I used to think that I knew what streets I could navigate through,” he says. “But now it’s like, there are streets that didn’t flood that are flooding now. So I have to think strategically, how do I get to Laundry Matters?” He’s frustrated: “I also think about the population we serve, they aren’t able to get to the laundromat if the streets are flooded. They’re mostly walking. You can’t walk through the water with bags of clothes.” He does after-school tutoring and coding classes, and he always has to plan around rain and flooding in Charleston. “It affects everything,” White says.29

Rev. Joseph Darby, an AME minister in Charleston who is vice-chair of the NAACP’s Charleston office, remembers encountering flooding in Charleston in 1999, when he was serving as pastor for Morris Brown AME. One day, on his way to Morris Brown, driving in from west of the peninsula, he’d noticed the street in front of him was backed up. He couldn’t figure out why. He kept going. And then he saw cars moving even more slowly. He had begun to pray as he realized he was about to drive through a river. “Oh, Lord, don’t let this thing flood, don’t let this car get ruined.” He’d looked out the window of his car and had seen water surging about halfway up the vehicle. He had promised himself and his God that when he traded in his car he would be buying SUVs from then on. No more low-slung cars for Rev. Darby, pastor of Charleston.30

Over the years Rev. Darby has grown accustomed to the flooding as it has become more frequent and more severe. During the summer of 2019, there were pictures of the flooding on national television and in the newspapers, and major news outlets got in on the story. “Oh, this massive flooding in Charleston, this is terrible!” Darby’s raised voice mimics the hysteria. One of the pictures looked familiar to him. It had been the street where Nichols Chapel, his current church, is—Bogard Street. The newscaster said, “Look how high the water is!” and Darby’s thought had been, “Big deal. It’s only up to the second step of the church.”31 Sunny day flooding these days creates little rivers on all the streets around Nichols Chapel.

John Tibbetts, a white science journalist who has been living and working in Charleston for thirty years, sold his house on James Island during the summer of 2022 to move to Minneapolis. He remembers commuting from James Island to the peninsula during the early 1990s and seeing flooding on the way, particularly around the medical district on the west side of the peninsula. “But it just seemed very, very mild and usual, and you could get around it in the early ’90s,” he remembers. “It is like that old frog in the [boiling] water thing,” he says. He started to notice flooding often making his commute unworkable around the 2010s. And then the significant storms that struck the region in 2015, 2016, and 2017 shocked him and changed his view of the entire water situation in Charleston. One of the reasons Tibbetts and his wife Kitty, a science writer for NOAA, moved is the increasing risk of disaster and flooding in the region. “We see where things are going,” he says. “I’m sixty-six, I could live twenty years. I don’t want to be an older person here” dealing with the consequences of flooding.32

A thrum of dread lies behind many waking moments in Charleston during hurricane season, year after year. The water, glimpsed from afar, becomes unfriendly, animate. Televisions stay on even more than usual, and every named storm that forms out in the Atlantic is anthropomorphized. He’s getting closer. She missed us this time. Both Black and white Charlestonians talk about the anxiety they experience during hurricane season. “Even if the storm doesn’t come this way, everybody still has this cortisol built up from stressing the whole week before as you slowly watch it come in and prepare, and imagine what would happen,” environmental advocate Jenny Brennan says.33 Charlestonians who were around for Hugo have vivid memories of the devastation a storm can wreak: the flying trees, the ripped-off roofs, the absence of electricity for weeks afterwards. Says Tibbetts, “We are also burned out on a constellation of problems here. Every hurricane season we watch the tropical Atlantic with dread. We are tired of evacuating.”34

It isn’t just increasingly intense storms and chronic flooding that Charleston is worried about. The city is an all-hazards place: it also sits on a seismic fault. Small earthquakes have recently been rumbling through the area around Columbia, upstate from Charleston. No one knows when or if the big one is coming.

After a cataclysmic 1886 earthquake, the Charleston city fathers took all the rubble and pushed it on top of millponds and rice fields to help create more land. When San Francisco suffered an earthquake in 1909, consultants from Charleston went out to teach the people of San Francisco how to similarly make new land using rubble.35 This area is today called the Marina District. We now know that made land shakes really well, especially when it has a high water content. And that’s why the Marina District, built on that earthquake-sourced fill, is now the most dangerous zone in the city for any future earthquake: in that area the ground will fail and become liquid when the earth shakes intensely. Buildings and infrastructure will shatter. When an earthquake strikes, the land beneath Charleston’s red-hot real estate market will similarly turn to cake batter. Both Charlestonians and the successors of their former clients in San Francisco are worried about this.



Out in the tropical reaches of the Atlantic, a tiny swirl of air and water, spinning and rising, is forming. The water is bathtub warm, heated by the sun during long sultry days. Water vapor meets cooler, drier air above—only slightly cooler air, because this year is one of the ten hottest years on record around the globe, and only slightly drier—but the difference is enough to cause movement. The tiny swirl is rising because the denser, cooler air above is sinking below the hotter, less dense, wetter air below: nature is seeking equilibrium, and to get there takes motion and change, the push of gases from pockets of high pressure to low. Our tiny swirl is growing quickly, the vapor forming into droplets that whirl and rise, wind-rushed and unguided. It gathers strength and width, the ever-warmer air able to take in ever-more water vapor, but hardly moves along the ocean’s surface. Our swirl knows nothing of this, has no intention other than to reach equilibrium, somewhere; it is all potential, a gathering of wetness and wind, and it seeks to release its differences in some form. If it does this by dumping its cargo of water and fierce gales over land it will be disastrous; the Bahamas experienced this in 2020, when slow-moving Hurricane Dorian flattened habitations and lives over dozens of hours. If our swirl dumps over Charleston at the same time that a high tide lands, it will be a cataclysm.

Our swirl is traveling slowly now, on its way to meet up with the schedule of the tides at the edge of land. That schedule is set by the moon, and so high tides are arriving on time on Charleston’s shores. Nothing, so far, has changed about the moon. The tides themselves, however, are changing rapidly, slapping ever higher. Our swirl, all potential, may dump from above at the same time a high tide, now very high, rushes in from the sea.36

Water vapor, drawn out by the sun, rises, cools, forms droplets, forms clouds. All of this is expected, but in the tropics the weight of the resulting whirling clouds of wind and rain and the intensity of the torrents that fall from them is ever mightier as the 2020s tick by. More monstrous. All this activity is accelerating, bringing more frequent and larger storms and higher tides at the same time that the thin layer of sand covering the Charleston peninsula is settling. Over the decades, all the rivers in the region, the Savannah as well as the Santee, have been fully harnessed and engineered to serve the region’s interests. This means that the sediment that used to travel down them to the Lowcountry no longer does.37 As a result, under the weight of development and with the withdrawal of underground water aquifers, the coastal area is slowly subsiding: subsidence accounts for about 40 percent of the sea level rise currently being experienced by the Charleston region. The groundwater is rising as well, bubbling up into the streets.

Imagine that time runs forward, one month per second. The storms arrive as steady snare drum ratatats, with a rimshot here and there: the comings of cataclysms. We will need more words to describe these punctuations. The rain falls and puddles, moment after moment. The rivers swell. The pulse of the rivers’ tides washes higher across the peninsula and its outlying boroughs, like an incoming sea undermining a child’s sandcastle. Plump planes packed with tourists arrive and depart in swarms. Restaurants slam their doors closed, one after the next, heavy footfalls on a wooden floor. New ones take their place, but they are flimsier and temporary—inflatable rafts propped on a beach. The wealthy white people who own houses on the lower peninsula put up “For Sale” signs and are driven to the airport to take up residence in other, safer places. The buzz of their departures is initially mild, a background thrum that is difficult to hear, but then swells to become a cicada-like chorus. Beginning in about 2032—say two minutes from now—the pace of flooding on the peninsula becomes nearly constant. The blue on the God’s-eye map that shows where water is in the city of Charleston stays in place, almost unblinking, merging with the surrounding sea.

Against all this rising movement and noise, there is a barely audible tenor line. There are those who have nothing to sell and nowhere to go. They are mostly Black residents of Charleston, living compressed in areas of intergenerational poverty on the East and West sides of the peninsula that are all firmly in the wet zone. They are also thousands of not-rich people, white and Black, living in the outer boroughs in subdivisions slapped up towards the end of the twentieth century who cannot afford to move. They are hanging on in swampy conditions, staying in place as long as they can. This singing line starts calmly—they have been through so much over so many centuries in Charleston. Then it changes to an all-out scream.

That’s time for you, when it comes to rising, heating water and the city of Charleston. It disrupts things. It makes life in the wet and ecological zones identified by those Dutch landscape engineers unpleasant and ultimately impossible. It cannot run in the other direction to keep the antebellum dream of Charleston in place, to command the mansions to stay upright, to keep the plates of shrimp and grits coming, or to keep the placid tone of suburban life at a steady state, any more than you can put a shattered piece of crystal back together. It’s irreversible.

All the arrows are going sharply upward: the danger of a damaging storm surge in Charleston is increasing, and average storms are getting more intense, as warming oceans make it more likely that a hurricane will develop into a Category 3 storm with winds of 100 miles per hour or higher.38 The wave of water that would pummel the city in the event of a Category 3 hurricane would flow over essentially all of it. Meanwhile, flooding frequency is drastically accelerating.

About a quarter of all flooding events recorded between 1922 and 2021 in Charleston happened in the last five years. The National Oceanic and Atmospheric Administration (NOAA) has predicted that the increase in high-tide flooding along the Atlantic coast will be extraordinary, and that current (2020) numbers of flood days will double or triple by 2030—double the eighty-nine floods in 2019, the sixty-eight floods in 2020, the forty-six floods in 2021, each one of which made some roads in Charleston impassable and undermined structures.39 By 2050, the agency says, the number of days of more serious flooding could be five to fifteen times as great as it was in 2020.40 Backing up this prediction, data drawn from the tide gauges four miles out in Charleston Harbor are showing, if extrapolated, that the city will have 200–240 flood days a year by 2040. When sea levels rise, more land becomes inundated and is lost to water, groundwater levels rise, and salt water intrudes into freshwater aquifers. With just three feet of sea level rise, much of the city will be chronically inundated; only those sand ridges on Johns Island, the spine of the peninsula, and parts of the Cainhoy Peninsula will be reliably dry.



There are slower processes rolling along that may have an additional outsize impact on Charleston by the end of the century. In Western Antarctica, there is a hunk of ice that people call the Doomsday Glacier.41 One of the largest glaciers in the world, it is already having a substantial impact on global sea levels: its loss of more than fifty billion tons of ice each year due to global warming accounts for about 4 percent of annual sea level rise.42 Right now, the Doomsday Glacier is connected to land by a large ice shelf that acts as a kind of safety band, holding back the mass of the giant West Antarctic Ice Sheet, which is as big as two Alaskas.43 The ice shelf has historically been grounded on an underwater mountain on the bottom of the sea. Now it is essentially melting from below, and it is gradually fracturing.44 When the ice shelf eventually gives way, the whole Doomsday Glacier will become one with the water.45

Because the Doomsday Glacier, also known as the Thwaites Glacier, plays a central role in holding back the rest of the West Antarctica Ice Sheet, which contains enough water to raise sea levels by between ten and sixteen feet, the demise of its protective ice shelf, and the uncertainty as to the timing of that demise, is particularly important to Charleston and other East Coast cities.46 Right now, Antarctica is putting a significant gravitational tug on water, pulling liquid towards itself.47 (The earth truly is not flat.) But as Antarctica loses mass due to melting, the gravitational signature of the whole earth will change. There will be less gravity near the ice sheets, and there will be a kind of gravitational release that will cause a greater-than-global-average sea level rise at larger distances, including along the entire East Coast.48 If this melting happens, it will cause at least two more feet of sea level rise in Charleston and the rest of the East Coast over decades, not centuries.49

This process, this breaking up of the ice sheet holding back the Doomsday Glacier, cannot be stopped or reversed; it is already baked in by the rate of change in the level of emissions that has taken place.50 At the same time, the uncertainty as to when this melting will happen is very high, and we should certainly not give up on mitigating emissions that are driving the changes around us. We are on course at the moment, though, to blow well past the international climate targets that have been agreed to as of 2022. As warming continues, the probability of exceeding six feet of global sea level rise by the end of the century—and quite a bit more than that along the East Coast—also rises substantially.51 Some scientists estimate that the fracturing of the ice sheet holding back the Doomsday Glacier could take as little as five to ten years to happen, although others say that it’s more likely to happen toward the end of the century and beyond.52 NOS, the Dutch public broadcast outlet, said in early 2022, “The process appears to be accelerating, potentially causing some ice shelves [holding back the Thwaites Glacier] to shatter within five to ten years.”53

A tipping point, as defined by the Intergovernmental Panel on Climate Change (IPCC), is a “critical threshold beyond which a system reorganizes, often abruptly or irreversibly.” The Thwaites Glacier is called the Doomsday Glacier because it is susceptible to a tipping point. When a threshold is reached in the melting of that ice shelf, it will abruptly change its state.54 The ice shelf and the Doomsday Glacier are systemically brittle: they will be one thing, ice, until they are very suddenly another thing—a lot of water, as it melts quickly. (The glacier’s status as a tipping point for the impact of global climate change on tens of millions of people has been known since at least 2008, when Tim Lenton, a professor of climate change and earth system science at the University of Exeter, wrote in Proceedings of the National Academy of Sciences [PNAS], a peer reviewed journal of the National Academy of Sciences, about the possible abrupt changes that might occur caused by global warming.)55
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