8th Grade ELA
Climate Change Facts and Fictions

Climate change sets people on the move

Many people are adapting to uncomfortable changes in their homelands by
migrating elsewhere

By: Sarah Zielinski
Adapted by Fishtank Staff

On September 21, 2017, the day after Hurricane Maria swept across Puerto Rico, Yolimar
Garayalde Figueroa stepped outside her home. At once, she saw that everything had changed.

"It felt like we were back in my grandparents' time," she recalls. "Everything was destroyed....
There was absolutely no phone reception, no TV, no wifi. If you wanted to know about a person,
you had to go directly to them."

During the storm, a tree fell on the family home, cracking the ceiling above Figueroa's bed. The
rain and wind, which peaked at 250 kilometers (155 miles) per hour, blew in the home's
windows. Water flooded the structure, destroying many of the family's possessions.

Soon Figueroa would discover the storm had destroyed much of the rest of her island as well.
That included its power grid, meaning no one had electricity. For many — including Figueroa and
her family — water no longer flowed from the kitchen tap. "We went eight months without
electricity and six without water," she notes.

Before the storm, Figueroa attended the University of Puerto Rico. But she soon found it
impractical to return that fall. The hurricane had destroyed one of the family's two cars. Now they
all had to share just one. With no power or wifi, studying would be impossible. Plus, she adds, "l
knew | had to work even more hours than | already did to help my family get back on track."

Then an opportunity arose. The University of Central Florida offered the teen a spot at its
campus in Orlando. Figueroa's parents encouraged her to go for it. "They told me | needed to
stay focused on my studies." So Figueroa packed her bags, got on a plane and joined thousands
of storm-ravaged Puerto Ricans who left this U.S. territory for the mainland.

Many people move away from home when they grow up. They may leave for a better education,
better job opportunities or because they've just always wanted to live somewhere else. But they
also may leave because some event made their home a dangerous or unwelcome place to live
or work. Natural disasters, for instance, prompt some 26.4 million people globally to leave their
homes, on average, each year.
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"Migration has always been a strategy and has always been a part of human life," notes Julia
Blocher. She studies the links between climate change and migration at the Potsdam Institute for
Climate Impacts Research in Germany.

Hurricane Maria is just one of the many recent natural events believed to have been made
worse by climate change. Scientists now point to events around the globe — heat waves,
droughts, floods, powerful storms and more — as evidence that climate change is no longer a
figment of the future. It is happening now. And it can affect someone's decision to leave or stay,
even if they don't realize it.

Some, such as Figueroa, move within their home country. Others cross borders to foreign lands.
Some eventually return home. Others will never be able to return. So far, the numbers aren't
huge. But in the not-too-distant future, millions could find themselves migrating long distances in
response to Earth's changing climate.

It's getting hot in here

Around 1850, the Industrial Revolution got underway. People started using fossil fuels — coal, oil
and natural gas — in large amounts. Burning these fuels, along with other human activities,
released carbon dioxide and other greenhouse gases. Many of these gases could already be
found in the atmosphere. They help to keep heat close to the planet's surface. But as people
began spewing a big excess of the gases, this thermal "blanket" thickened. It now holds more
and more heat near Earth's surface.

As a result, the average temperature today is a full 1 degree Celsius (1.8 degrees Fahrenheit)
higher than it was in 1850.

That may not sound like a lot of heat. After all, a 15 °C (59 °F) day isn't that much different from
one thatis 14 °C (57.2 °F). But planet-wide, this small rise in temperature has had big effects.

That extra energy has prompted weather patterns to change. Some forms of dramatic weather,
such as droughts and floods, have become more common or extreme. From 2011 to 2014, for
instance, California experienced its driest-known period — a drought that didn't end till just last
year. Meanwhile, Washington, D.C., has been enduring one of its wettest years ever recorded.
And some hurricanes, such as last year's Harvey, have been made worse by climate change.

Temperatures have risen faster in the Arctic, where sea ice is dwindling. Scientists say the
summer sea ice may be totally gone by as early as 2030. At the other end of the planet,
Antarctica has lost nearly 3 trillion metric tons of ice since just 1992. That has contributed to sea
level rise, along with melting Greenland ice and warmer, less dense water. Coastal flooding,
especially at high tides, has how become commonplace in many locations.

Warmer temperatures also mean that spring now comes earlier. And to escape uncomfortable
temperatures, many animals and plants have been migrating too — toward the poles.
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J. Marshall Shepherd is meteorologist at the University of Georgia in Athens. At a briefing this
past August, he likened climate change to baking cookies. "Depending on how much sugar, flour
or chocolate chips you place in your recipe, you are going to get a slightly different cookie. But it
is still going to come out [of the oven] looking like a cookie." Changing the recipe for climate —
by adding more greenhouse gases to the atmosphere — produces weather that is similar to
what you expect. But, he adds, it's not quite the same. "We get this sort of different cookie."

In many parts of the world, changes to the planet have been subtle enough for people to easily
ignore, especially if they live in wealthier countries. It still snows in winter, although maybe not as
much as it did decades ago. It still gets hot in summer, though heat waves tend to now be hotter.
And for those changes that can't be ignored, some people can fairly easily adapt, such as by
buying an air conditioner.

For many others, however, adapting is becoming ever harder. Farmers, for instance, may have to
deal with more frequent or longer droughts. People who live near the shore may find high tides
and storms flooding their homes more often. And air conditioners can't help people who have to
work outdoors — or those that can't afford them. Climate change can also cause communities to
lose some of their resilience. This is their ability to recover from extreme events.

"The people who are most affected by climate change are from the poorest communities in the
poorest countries," says Blocher. But climate change hasn't left any part of the globe untouched.
"Rich countries are also affected."

Migrants take off around the globe

In August 2016, residents of Shishmaref, Alaska, voted to abandon the island on which their
village sat. The loss of Arctic sea ice had left the island vulnerable to coastal erosion. Houses
had already been lost to storms and sea. More would surely follow.

Other towns in Alaska are similarly vulnerable and also may soon decide to pick up and leave.

In Louisiana, the U.S. government has agreed to resettle the people of Isle de Jean Charles.
Their island has mostly sunk into the Gulf of Mexico.

In the remote Pacific, the island nation of Kiribati bought land in Fiji in 2014 so that its residents
will have a place to go when their low-lying nation floods to the point of becoming uninhabitable.

Sea level rise and related erosion could leave tens of millions of people or more homeless in the
coming decades. These are people who will have to find somewhere else to live. But for many,
deciding whether to migrate and where to go will not be simple. "Who actually moves," says
Valerie Mueller, "can depend on the disaster and the location."
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Mueller is an economist at Arizona State University in Tempe. Among the things that she studies
is how rural people in Africa and Asia respond to changes in climate. In the past, she says,
scientists made assumptions about who would move away when their environment changed.
Those assumptions are now thought to be exaggerated. People often don't move even when it
might be expected.

"People don't want to leave their families," she explains. Also, in many parts of the world, land
only belongs to people as long as they occupy it. If they leave, they can lose that land forever.

And there may be other barriers to moving. Potential migrants may not speak the language of
the place they would move to — even if it's in the same country. They may have no one to help
them when they move into that new place. Or they may not have enough money to move.

A person's situation matters. For instance, even with no power or electricity at home in Puerto
Rico, Figueroa says that her parents never considered leaving. Her grandparents live with them,
she notes, "and under no circumstances [do] they want to abandon their home."

Blocher cites recent research suggesting "that the poorest and the richest people tend not to
move in the case of climate crises or slow-onset events." The poorest "simply lack the resources
[such as money] to move," she says. Rich folk, in contrast, "don't have to move because they are
in a better position and more able to bear the shock."

The type of disaster also can affect someone's decision to move.

Mueller has conducted studies in Bangladesh. During the monsoon season, flooding is common
in this low-lying, South Asian country. She and her colleagues looked at when people chose to
move from their homes. Heat and temperature, they found, were bigger predictors of migration
than was flooding.

"People are accustomed to dealing with floods," she notes. So these people know what to do
when the water comes. "They'll go to higher ground, or they'll go live with their extended family,"
she says. And because floods are common, programs exist to help many of the affected. So
when they come back, they'll use those programs to rebuild. They also know that the floods will

have enriched their farmland.

But there aren't such formal (or informal) ways of dealing with more infrequent events, such as
droughts. "So in that context," Mueller says, "people tend to move."

When it comes to droughts and other such slow-onset events, detecting whether climate change
prompted someone to migrate can prove difficult. People can move at different times and
seemingly for different reasons, Blocher notes. "Climate change and environmental degradation
is typically not the only — or even the most important — reason for movement." People may
report wanting to improve their income or to avoid being discriminated against in some way
within their home town or country.
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Several studies have estimated how many people might become climate migrants. One 2018
report by the World Bank, for instance, focused on sub-Saharan Africa, Southeast Asia and Latin
America. Within the next 32 years, climate change could force some 143 million people in these
places to pack up and find a new home within their own country, it concluded.

So far, Blocher says, there's not a lot of evidence that climate change is increasing the numbers
of migrants. However, research does show "that climate change and environmental degradation
is likely to be altering migration trends and patterns — including time scales, distances and
numbers of migrations."

Leaving home isn't always forever

Hurricane Maria arrived at a time when many people already were leaving Puerto Rico, notes
Elizabeth Aranda. She is a sociologist at the University of South Florida in Tampa. The island had
been suffering from money woes for nearly a decade. Many people were unable to find jobs.
Poverty rates had climbed. So it's perhaps not surprising, she says, that in recent years "Puerto
Rico lost quite a lot of its population."

(Aranda herself decided to leave Puerto Rico when she got old enough for college. It was "a
really difficult decision," she says. "l was always torn between wanting to achieve these
academic goals but also really missing my family, really missing the place where | grew up.")

The hurricane, however, prompted new waves of people to quickly head to the mainland, at
least for a bit. And they have dealt with many of the same issues facing migrants around the
world.

"It can take a toll," Aranda says. "There's a host of challenges that you deal with when you
integrate into a new society." There can be differences in language. Migrants will have to find
new jobs and a place to live. If they were forced to leave their homes, they could be missing
their homeland "and what it could have been," Aranda says. "You can still communicate [with
people back home] over phone and Skype and FaceTime. But it's not the same."

This can all be very, very painful — and sad. Puerto Rico, she says, is "mourning an island that's
been devastated by a hurricane."

And not everyone will welcome the migrants, no matter why they came. Still, "migration can be a
win, win, win situation," Blocher argues. Migrants get access to jobs, resources, knowledge and
skills in their new home. They contribute to those new homes in many ways, from paying taxes
and starting businesses to sharing their food and culture. They often send some money back
home. And if they eventually move back, they can bring their new skills and knowledge with
them.

Zielinski, S. (2018, September 20). Climate change sets people on the move. Science News Explores.
https://www.snexplores.org/article/climate-change-sets-people-move



https://www.snexplores.org/article/climate-change-sets-people-move

44

45

46

47

48

Figueroa, for instance, plans to return to Puerto Rico after college and law school. She would like
to help people who end up in jail because they lack the money for a lawyer. "l know | can help
my people," she says. "And in the future, I'll come back with the necessary tools to help as many
as | can."

Migration is one way that humanity can adapt to climate change. But adaptation is only one half
of the climate change solution. The other is mitigation. This means reducing — and eventually
eliminating — greenhouse gas emissions. Scientists describe this move to lower carbon-dioxide
emissions as reducing our "carbon footprint." It is likely to be the best way to stop temperatures
from rising,

In 2015, nearly every nation around the globe agreed to limit those emissions. Their stated goal
was to keep temperatures from rising more than 2 degrees C (3.6 degrees F) above
pre-industrial times. (The United States later announced its intention to withdraw from the
agreement.) Many nations have since announced measures to reduce their emissions. These
may include phasing out the use of coal or banning the sale of gasoline- or diesel-powered cars.

But individuals can also do their part. They can run their air conditioners less. They can turn
down the thermostat (and put on sweaters) at home in winter. They can ride bikes instead of
using cars. They can use energy-efficient light bulbs, or change the source of their electricity to
solar, wind or nuclear (which don't produce greenhouse gases). Or they can take any number of
other small actions to reduce their individual emissions.

"Our little carbon footprint," Mueller notes, "makes a big difference."
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Power Words

academic Relating to school, classes or things taught by teachers in formal institutes of
learning (such as a college).

adaptation (in biology) A process by which an organism or species becomes better suited to
its environment. When a community of organisms does this over time, scientists refer to the
change as evolution.

Arctic A region that falls within the Arctic Circle. The edge of that circle is defined as the
northernmost point at which the sun is visible on the northern winter solstice and the
southernmost point at which the midnight sun can be seen on the northern summer solstice. The
high Arctic is that most northerly third of this region. It’'s a region dominated by snow cover much
of the year.

Arctic seaice Ice that forms from seawater and that covers all or parts of the Arctic Ocean.

atmosphere The envelope of gases surrounding Earth or another planet.

average (in science) A term for the arithmetic mean, which is the sum of a group of numbers
that is then divided by the size of the group.

carbon dioxide (or CO2) A colorless, odorless gas produced by all animals when the oxygen
they inhale reacts with the carbon-rich foods that they’ve eaten. Carbon dioxide also is released
when organic matter burns (including fossil fuels like oil or gas). Carbon dioxide acts as a
greenhouse gas, trapping heat in Earth’s atmosphere. Plants convert carbon dioxide into oxygen
during photosynthesis, the process they use to make their own food.

carbon footprint A popular term for measuring the global warming potential of various
products or processes. Their carbon footprint translates to the amount of some greenhouse gas

— usually carbon dioxide — that something releases per unit of time or per quantity of product.

climate The weather conditions that typically exist in one area, in general, or over a long
period.

climate change Long-term, significant change in the climate of Earth. It can happen naturally
or in response to human activities, including the burning of fossil fuels and clearing of forests.

colleague Someone who works with another; a co-worker or team member.

Zielinski, S. (2018, September 20). Climate change sets people on the move. Science News Explores.
https://www.snexplores.org/article/climate-change-sets-people-move



https://www.snexplores.org/article/climate-change-sets-people-move

context The setting or circumstances that help explain an event, some statement or some
conclusion.

culture (n. in social science) The sum total of typical behaviors and social practices of a
related group of people (such as a tribe or nation). Their culture includes their beliefs, values and
the symbols that they accept and/or use. Culture is passed on from generation to generation
through learning. Scientists once thought culture to be exclusive to humans. Now they recognize
some other animals show signs of culture as well, including dolphins and primates.

drought An extended period of abnormally low rainfall; a shortage of water resulting from this.

electricity A flow of charge, usually from the movement of negatively charged particles, called
electrons.

environment The sum of all of the things that exist around some organism or the process and
the condition those things create. Environment may refer to the weather and ecosystem in which
some animal lives, or, perhaps, the temperature and humidity (or even the placement of
components in some electronics system or product).

erosion (v. erode) The process that removes rock and soil from one spot on Earth’s surface,
depositing it elsewhere. Erosion can be exceptionally fast or exceedingly slow. Causes of
erosion include wind, water (including rainfall and floods), the scouring action of glaciers and the
repeated cycles of freezing and thawing that occur in many areas of the world.

fossil fuel Any fuel — such as coal, petroleum (crude oil) or natural gas — that has developed
within the Earth over millions of years from the decayed remains of bacteria, plants or animals.

fuel Any material that will release energy during a controlled chemical or nuclear reaction.
Fossil fuels (coal, natural gas and petroleum) are a common type that liberate their energy
through chemical reactions that take place when heated (usually to the point of burning).

greenhouse A light-filled structure, often with windows serving as walls and ceiling materials,
in which plants are grown. It provides a controlled environment in which set amounts of water,
humidity and nutrients can be applied — and pests can be prevented entry.

greenhouse gas A gas that contributes to the greenhouse effect by absorbing heat. Carbon
dioxide is one example of a greenhouse gas.

grid (in electricity) The interconnected system of electricity lines that transport electrical
power over long distances. In North America, this grid connects electrical generating stations
and local communities throughout most of the continent.
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hurricane A tropical cyclone that occurs in the Atlantic Ocean and has winds of 119 kilometers
(74 miles) per hour or greater. When such a storm occurs in the Pacific Ocean, people refer to it
as a typhoon.

Industrial Revolution A period of time around 1750 that was marked by new manufacturing
processes and a switch from wood to coal and other fossil fuels as a main source of energy.

Latin America Nations in the Americas south of the United States, most of which now speak
Spanish as their native tongue. The major exception within this region: Brazil, which speaks
Portuguese.

link A connection between two people or things.

meteorologist Someone who studies weather and climate events.

migrate To move long distances (often across many countries) in search of a new home
migration (v. migrate) Movement from one region or habitat to another, especially regularly
(and according to the seasons) or to cope with some driving force (such as climate or war). An
individual that makes this move is known as a migrant.

natural gas A mix of gases that developed underground over millions of years (often in
association with crude oil). Most natural gas starts out as 50 to 90 percent methane, along with

small amounts of heavier hydrocarbons, such as propane and butane.

Pacific The largest of the world’s five oceans. It separates Asia and Australia to the west from
North and South America to the east.

planet A celestial object that orbits a star, is big enough for gravity to have squashed it into a
roundish ball and has cleared other objects out of the way in its orbital neighborhood.

poles (in Earth science and astronomy) The cold regions of the planet that exist farthest from
the equator; the upper and lower ends of the virtual axis around which a celestial object rotates.

population (in biology) A group of individuals from the same species that lives in the same
area.

resident Some member of a community of organisms that lives in a particular place. (Antonym:

visitor)
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resilience The ability to recover quickly from a setback.

sea An ocean (or region that is part of an ocean). Unlike lakes and streams, seawater — or
ocean water — is salty.

sea level The overall level of the ocean over the entire globe when all tides and other
short-term changes are averaged out.

society An integrated group of people or animals that generally cooperate and support one
another for the greater good of them all.

sociology The field of science that studies the behaviors of groups of people, how those
behaviors developed, and the organizations that they create to support communities (societies)
of people. Scientists who work in this field are called sociologists.

solution A liquid in which one chemical has been dissolved into another.
strategy A thoughtful and clever plan for achieving some difficult or challenging goal.

subtle Some feature that may be important, but can be hard to see or describe. For instance,
the first cellular changes that signal the start of a cancer may be visible but subtle — small and
hard to distinguish from nearby healthy tissues.

tides (ad]. tidal) The alternate rising and falling of the sea, usually twice in each lunar day at a
particular place, due to the attraction of the moon and sun.

weather Conditions in the atmosphere at a localized place and a particular time. It is usually
described in terms of particular features, such as air pressure, humidity, moisture, any
precipitation (rain, snow or ice), temperature and wind speed. Weather constitutes the actual
conditions that occur at any time and place. It’s different from climate, which is a description of
the conditions that tend to occur in some general region during a particular month or season.
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