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THE GREAT CLIMATE MIGRATION
By Abrahm Lustgarten | Photographs by Meridith Kohut

Early in 2019, a year before the world shut its borders completely, Jorge A. knew he had to get out of Guatemala. The
land was turning against him. For five years, it almost never rained. Then it did rain, and Jorge rushed his last seeds into
the ground. The corn sprouted into healthy green stalks, and there was hope — until, without warning, the river flooded.
Jorge waded chest-deep into his fields searching in vain for cobs he could still eat. Soon he made a last desperate bet,
signing away the tin-roof hut where he lived with his wife and three children against a $1,500 advance in okra seed. But
after the flood, the rain stopped again, and everything died. Jorge knew then that if he didn’t get out of Guatemala, his
family might die, too.

Even as hundreds of thousands of Guatemalans fled north toward the United States in recent years, in Jorge’s region — a
state called Alta Verapaz, where... mountains covered in coffee plantations and dense, dry forest give way to broader
gentle valleys — the residents have largely stayed. Now, though, under a relentless... drought, flood, bankruptcy and
starvation, they, too, have begun to leave. Almost everyone here experiences some degree of uncertainty about where their
next meal will come from. Half the children are chronically hungry, and many are short for their age, with weak bones
and bloated bellies. Their families are all facing the same excruciating decision that confronted Jorge.

The odd weather phenomenon that many blame for the suffering here — the drought and sudden storm pattern known as
El Nifio — is expected to become more frequent as the planet warms. Many semiarid parts of Guatemala will soon be
more like a desert. Rainfall is expected to decrease by 60 percent in some parts of the country, and the amount of water
replenishing streams and keeping soil moist will drop by as much as 83 percent. Researchers project that by 2070, yields
of some staple crops in the state where Jorge lives will decline by nearly a third.

Scientists have learned to project such changes around the world with surprising precision, but — until recently —
little has been known about the human consequences of those changes. As their land fails them, hundreds of millions
of people from Central America to Sudan to the Mekong Delta will be forced to choose between flight or death. The
result will almost certainly be the greatest wave of global migration the world has seen.

In March, Jorge and his 7-year-old son each packed a pair of pants, three T-shirts, underwear and a toothbrush into a
single thin black nylon sack with a drawstring. Jorge’s father had pawned his last four goats for $2,000 to help pay for
their transit, another loan the family would have to repay at 100 percent interest. The coyote called at 10 p.m. — they
would go that night. They had no idea then where they would wind up, or what they would do when they got there
From decision to departure, it was three days. And then they were gone.

For most of human history, people have lived within a surprisingly narrow range of temperatures, in the places
where the climate supported abundant food production. But as the planet warms, that band is suddenly shifting north.
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According to a pathbreaking recent study in the journal Proceedings of the National Academy of Sciences, the planet

could see a greater temperature increase in the next 50 years than it did in the last 6,000 years combined. By 2070, the
kind of extremely hot zones, like in the Sahara, that now cover less than 1 percent of the earth’s land surface could
cover nearly a fifth of the land, potentially placing one of every three people alive outside the climate niche where
humans have thrived for thousands of years. Many will dig in, suffering through heat, hunger and political chaos, but
others will be forced to move on. A 2017 study in Science Advances found that by 2100, temperatures could rise to the

point that just going outside for a few hours in some places, including parts of India and Eastern China, “will result in

death even for the fittest of humans.”

People are already beginning to flee. In Southeast Asia, where increasingly unpredictable monsoon rainfall and
drought have made farming more difficult, the World Bank points to more than eight million people who have moved
toward the Middle East, Europe and North America. In the African Sahel, millions of rural people have been streaming

toward the coasts and the cities amid drought and widespread crop failures. Should the flight away from hot climates

reach the scale that current research suggests is likely, it will amount to a vast remapping of the world’s populations.

Migration can bring great opportunity not just to migrants but also to the places they go. As the United States and other
parts of the global North face a demographic decline, for instance, an injection of new people into an aging work force
could be to everyone’s benefit. But securing these benefits starts with a choice: Northern nations can relieve pressures
on the fastest-warming countries by allowing more migrants to move north across their borders, or they can seal
themselves off, trapping hundreds of millions of people in places that are increasingly unlivable. The best outcome
requires not only good will and the careful management of turbulent political forces; without preparation and planning,
the sweeping scale of change could prove wildly destabilizing. The United Nations and others warn that in the worst
case, the governments of the nations most affected by climate change could topple as whole regions devolve into war.

The stark policy choices are already becoming apparent. As refugees stream out of the Middle East and North Africa
into Europe and from Central America into the United States, an anti-immigrant backlash has propelled nationalist
governments into power around the world. The alternative, driven by a better understanding of how and when people
will move, is governments that are actively preparing, both materially and politically, for the greater changes to come.

Last summer, | went to Central America to learn how people like Jorge will respond to changes in their climates. |
followed the decisions of people in rural Guatemala and their routes to the region’s biggest cities, then north through
Mexico to Texas. | found an astonishing need for food and witnessed the ways competition and poverty among the
displaced broke down cultural and moral boundaries. But the picture on the ground is scattered. To better understand
the forces and scale of climate migration over a broader area, The New York Times Magazine and ProPublica joined
with the Pulitzer Center in an effort to model, for the first time, how people will move across borders.

We focused on changes in Central America and used climate and economic-development data to examine a range of
scenarios. Our model projects that migration will rise every year regardless of climate, but that the amount of


https://www.pnas.org/content/117/21/11350
https://advances.sciencemag.org/content/3/8/e1603322
https://www.worldbank.org/en/news/infographic/2018/03/19/groundswell---preparing-for-internal-climate-migration
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migration increases substantially as the climate changes. In the most extreme climate scenarios, more than 30 million
migrants would head toward the U.S. border over the course of the next 30 years.

Migrants move for many reasons, of course. The model helps us see which migrants are driven primarily by climate,
finding that they would make up as much as 5 percent of the total. If governments take modest action to reduce climate
emissions, about 680,000 climate migrants might move from Central America and Mexico to the United States
between now and 2050. If emissions continue unabated, leading to more extreme warming, that number jumps to more
than a million people. (None of these figures include undocumented immigrants, whose numbers could be twice as
high.) The model shows that the political responses to both climate change and migration can lead to drastically
different futures.

As with much modeling work, the point here is not to provide concrete numerical predictions so much as it is to provide
glimpses into possible futures. Human movement is notoriously hard to model, and as many climate researchers have
noted, it is important not to add a false precision to the political battles that inevitably surround any discussion of
migration. But our model offers something far more potentially valuable to policymakers: a detailed look at the staggering
human suffering that will be inflicted if countries shut their doors.

In recent months, the coronavirus pandemic has offered a test run on whether humanity has the capacity to avert a
predictable — and predicted — catastrophe. Some countries have fared better. But the United States has failed. The
climate crisis will test the developed world again, on a larger scale, with higher stakes. The only way to mitigate the most
destabilizing aspects of mass migration is to prepare for it, and preparation demands a sharper imagining of where people
are likely to go, and when.

I. ADIFFERENT KIND OF CLIMATE MODEL

In November 2007, Alan B. Krueger, a labor economist known for his statistical work on inequality, walked into the
Princeton University offices of Michael Oppenheimer, a leading climate geoscientist, and asked him whether anyone had
ever tried to quantify how and where climate change would cause people to move.

Earlier that year, Oppenheimer helped write the U.N. Intergovernmental Panel on Climate Change report that, for the first
time, explored in depth how climate disruption might uproot large segments of the global population. But as
groundbreaking as the report was — the U.N. was recognized for its work with a Nobel Peace Prize — the academic
disciplines whose work it synthesized were largely siloed from one another. Demographers, agronomists and economists
were all doing their work on climate change in isolation, but understanding the question of migration would have to
include all of them.

Together, Oppenheimer and Krueger, who died in 2019, began to chip away at the question, asking whether tools
typically used by economists might yield insight into the environment’s effects on people’s decision to migrate. They

began to examine the statistical relationships — say, between census data and crop yields and historical weather patterns
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— in Mexico to try to understand how farmers there respond to drought. The data helped them create a mathematical
measure of farmers’ sensitivity to environmental change — a factor that Krueger could use the same way he might
evaluate fiscal policies, but to model future migration.

Their study, published in 2010 in Proceedings of the National Academy of Sciences, found that Mexican migration to the

United States pulsed upward during periods of drought and projected that by 2080, climate change there could drive 6.7
million more people toward the Southern U.S. border. “It was,” Oppenheimer said, “one of the first applications of

econometric modeling to the climate-migration problem.”

As they have looked more closely, migration researchers have found climate’s subtle fingerprints almost everywhere.

Drought helped push many Syrians into cities before the war, worsening tensions and leading to rising discontent; crop
losses led to unemployment that stoked Arab Spring uprisings in Egypt and Libya; Brexit, even, was arguably a ripple

effect of the influx of migrants brought to Europe by the wars that followed. And all those effects were bound up with the
movement of just two million people. As the mechanisms of climate migration have come into sharper focus — food
scarcity, water scarcity and heat — the latent potential for large-scale movement comes to seem astronomically larger.

North Africa’s Sahel provides an example. In the nine countries stretching across the continent from Mauritania to
Sudan, extraordinary population growth and steep environmental decline are on a collision course. Past droughts, most
likely caused by climate change, have already killed more than 100,000 people there. And the region — with more
than 150 million people and growing — is threatened by rapid desertification, even more severe water shortages and
deforestation. Today researchers at the United Nations estimate that some 65 percent of farmable lands have already
been degraded. “My deep fear,” said Solomon Hsiang, a climate researcher and economist at the University of
California, Berkeley, is that Africa’s transition into a post-climate-change civilization “leads to a constant outpouring

of people.”

The story is similar in South Asia, where nearly one-fourth of the global population lives. The World Bank projects
that the region will soon have the highest prevalence of food insecurity in the world. While some 8.5 million people
have fled already — resettling mostly in the Persian Gulf — 17 million to 36 million more people may soon be
uprooted, the World Bank found. If past patterns are a measure, many will settle in India’s Ganges Valley; by the end
of the century, heat waves and humidity will become so extreme there that people without air-conditioning will simply
die.

If it is not drought and crop failures that force large numbers of people to flee, it will be the rising seas. We are now
learning that climate scientists have been underestimating the future displacement from rising tides by a factor of three,

with the likely toll being some 150 million globally. New projections show high tides subsuming [absorbing] much of
Vietnam by 2050 — including most of the Mekong Delta, now home to 18 million people — as well as parts of China
and Thailand, most of southern Iraq and nearly all of the Nile Delta, Egypt’s breadbasket. Many coastal regions of the
United States are also at risk.


https://www.pnas.org/content/107/32/14257
https://www.pnas.org/content/early/2015/02/23/1421533112.abstract
https://www.americanprogress.org/issues/security/reports/2013/02/28/54579/the-arab-spring-and-climate-change/
https://www.americanprogress.org/issues/security/reports/2013/02/28/54579/the-arab-spring-and-climate-change/
https://www.nature.com/articles/s41467-019-12808-z
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Through all the research, rough predictions have emerged about the scale of total global climate migration — they
range from 50 million to 300 million people displaced — but the global data is limited, and uncertainty remained about
how to apply patterns of behavior to specific people in specific places. Now, though, new research on both fronts has
created an opportunity to improve the models tremendously. All this means that our model is far from definitive. But
every one of the scenarios it produces points to a future in which climate change, currently a subtle disrupting
influence, becomes a source of major disruption, increasingly driving the displacement of vast populations.

For all the ways in which human migration is hard to predict, one trend is clear: Around the world, as people run short
of food and abandon farms, they gravitate toward cities, which quickly grow overcrowded. It’s in these cities, where
waves of new people stretch infrastructure, resources and services to their limits, that migration researchers warn that
the most severe strains on society will unfold. Food has to be imported — stretching reliance on already-struggling
farms and increasing its cost. People will congregate in slums, with little water or electricity, where they are more
vulnerable to flooding or other disasters. The slums fuel extremism and chaos.

But like so much of the rest of the climate story, the urbanization trend is also just the beginning. Right now a little
more than half of the planet’s population lives in urban areas, but by the middle of the century, the World Bank
estimates, 67 percent will. In just a decade, four out of every 10 urban residents — two billion people around the world
— will live in slums. The International Committee of the Red Cross warns that 96 percent of future urban growth will
happen in some of the world’s most fragile cities, which already face a heightened risk of conflict and have
governments that are least capable of dealing with it. Some cities will be unable to sustain the influx.

People move to cities because they can seem like a refuge, offering the facade of order — tall buildings and
government presence — and the mirage of wealth. These same cities, though, can just as easily become traps, as the
challenges that go along with rapid urbanization quickly pile up. Our models show that much of the growth will be
concentrated in the city’s slumlike suburbs... where people live in thousands of ramshackle structures, many without

electricity or fresh water.

... The lack of security, the lack of affordable housing, the lack of child care, the lack of sustenance — all influence
the evolution of complex urban systems under migratory pressure, and our model considers such stresses by
incorporating data on crime, governance and health care. They are signposts for what is to come.



