THE YEAR IN SCIENCE

D ® SCIENCE Fj THE CURIOUS

' January/February 2015

»

.
) :
: Y o 4 .
,-.- . i .
('Y o 4 2
o .
'. > . ™
‘' e ¥ "
\ - 5 - 4 * ] i ¥ A ?
» _'- . k £ e 1 1
b AT
P .hllj 3
. J ke (]
A Wi
-
»

STORIES
OF 2014

CYBERSECURITY
BREAKDOWNS ;. 14

ROSETTA'S COMET
RENDEZVOUS ;.1

DIABETES
BREAKTHROUGH ;.3:

EXOPLANETS OF THE YEAR ;.5 :
ALZHEIMER'S DISCOVERY ;.¢s BONUS

N NLINE
BONUS: NEW SPECIES B sun in C%NTENT

SHOWCASE! Begins p. 22 the spotﬁghrp.ss CODE p_4

-



cha phi‘éﬁ.qdu
(2 —'g ._

Dr. Erik Lingl:ead
her, Autism Spectrum Disorder

Senior member of the Assoolatlon for
Computlng Machlnery and the Inftltute
. lectronics Englneers

afessor, Computer Sc.!ence
and Software Engingering

Director of Computer Sclence
Chapman Unlver5|ty

on what matters

Meet Dr. Erik Linstead. His focus? Img g life for those with autism

spectrum disorder via innovative research LS ng data mining and machine
learning. Dr. Linstead Eontributes to thé, advan ent of care and treatment
through the development of the Autism Management Platform, a mobile and
ata collection, communication
and the effective management of autism -‘ ;’9 rum treatment. By sharing
his research and challenging his sludenté 1h|nk differently, Dr. Linstead

brings the exploration of life-changing impact lnto focus.

web-based technoloﬁy solution focuseci




ON THE COVER: SUN BY NASA'GDDDARD SPACE FLIGHT CENTERISDOUIM FORBESIDISCOVER. INSETS FROM TOP: JAMES CAVALUNISCIENCE SOURCE; LBI ARCHPROVGEERT VERHMOEVEN: EAREN CARR. THIS PAGE: JAMES CAVALLINVSCIENCE SOURCE

100V

TOP

The Ebola
%LOZI})I‘E 2 Explosion....»

One of the deadliest viral outbreaks
in recent history caught the world
off guard, sending health experts

and scientists scrambling
to find a solution,

BY KARI LYDERSEN

Editor's Note

Welcome to our Year in
Science edition, an issue so
Jam-packed with great stories
that I have maybe 75 words to
tell you about it. But I don’t
need more than that: These top
100 science stories from 2014
(plus bonus content. such as
our New Species spotlights,
peppered throughout the
following pages) speak for
themselves. Enjoy the issue,
and don’t forget to vote for
your own Lop science stories
at DiscoverMagazine.com/
YearlnScience.

A}

Stephen C. George, EDITOR IN CHIEF

2 Climate in Crisis....11

The West Antarctic [ce Sheet saw
irreversible melting, thanks to
human-induced climate change.
And that climate problem isn’t
going anywhere unless we do
something about it.

BY TOM YULSMAN

3 Rosetta’s Comet

Rendezvous Makes
CONNECT WITH US Space HlStOI’Y ................ 13

After a 4 billion-mile trek, Rosetta
n u became the first space probe to fall

into a comet’s orbit, giving scientists
facebook com/DiscoverMag new opportunities to answer some
twitter.com/DiscoverMag big cosmic questions.

BY RICHARD TALCOTT

A microscopic
view of

the highly
infectious
Ebola virus.

4 A New Path to
Better Cybersecurity...14

Computer systems offer untold
conveniences, but they’re also prime
targets for cyberthieves. Discover
talked with computer security expert
Eugene Spafford to get the lowdown

on 2014’s cybersecurity crises.
BY JEFFWHEELWRIGHT

5 What Made the
Bang So Big?............. 16

Scientists trumpeted proof of signals
originating from the Big Bang,
putting them a massive step closer

to figuring out our cosmic creation.

But were they right?
BY STEVE NADIS
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6 Marijuana Goes
Legit, but Future of
ResearchHazy..............17

While a record number of Americans are
enjoying marijuana legally, researchers
still feel the blunt — er, brunt — of our
government’s restrictions.

BY EMMA MARIS

7Ancicnt Genome
Sequences Settle First
Americans Debate ........... 18

With the help of a baby boy’s and a
teenage girl’s remains, archaeologists
finally laid to rest the debate of Native
Americans’ true genetic origins.

BY GEMMA TARLACH

9 First Dinosaur
to Menace Land
andWater.............co.oooo...... 21

When you think penguins, you think

... dinosaurs? Maybe not, but a newly
discovered Spinosaurus specimen helped
experts confirm that penguins have a lot
in common with the dino, including an
affinity for land and water.

BY GEMMA TARLACH

1 0 Quantum

Photo Finish ................... 22

From fake data to peer-review editing
rings, 2014 was quite a year for science
fraud. The co-founders of the watchdog
blog Retraction Watch reflect on what
this fraud means for the scientific
community.

BY ADAM MARCUS AND IVAN ORANSKY

Image of the

Capturing our star’s busiest month
of spots, flares and loops.

Everyone knows that in order to capture
an image ol something, light needs to
interact with that object ... or does it?
BY SHANNON PALUS
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King Solomon’s Secret Treasure: FOUND

Ancient beauty trapped in mines for centuries is finally released and available to the public!

Kng Solomon was one of the wealthiest rulers of the ancient world. His vast empire
included hoards of gold, priceless gemstones and rare works of art. For centuries, }
A’( fortune hunters and historians dedicated their lives to the search for his fabled -
mines and lost treasure, But as it turns out, those mines hid a prize more beautiful
and exotic than any precious metal: chrysocolla.

Prized by the wisest king of the Bible. Known as the “Wisdom
Stone,” chrysocolla was considered a powerful talisman of healing and
calming energy. Ancient rulers of the Biblical era relied on it for
guidance and now this legendary treasure can be yours with our
stunning Earth & Sea Chrysocolla Necklace. Call today to bring
home 325 carats for ONLY $49!

Nothing like it on Earth. The mesmerizing swirls of color in
chrysocolla come from a unique combination of elements

found in the rich mineral deposits of copper mines. When
miners find a vein of blue-green, all digging stops so that the
delicate chrysocolla can be extracted by hand.

Masterpieces of natural art. Our Earth & Sea
Chrysocolla Necklace features a strand of polished,

enhanced chrysocolla ovals—and silver-colored
beads—that meet at a gorgeous teardrop pendant.
Every chrysocolla is unique, showcasing a canvas
painted by Mother Nature herself.

Your satisfaction is guaranteed. Wear the
Earth & Sea Chrysocolla Necklace for a few
weeks. If you aren’t convinced that it's one of
. . nature’s most elegant creations, simply
. send it back within 60 days for a full
refund of your purchase price. But
once you experience this gorgeous
gemstone for yourself, we're
betting that you'll want to
share King Solomon's
secret with the world!

Own the Most
Beautiful Stone
You’ve Never
Seen Before—

325 carats
for only $49!

TAKE 84% OFF INSTANTLY!

When you use your INSIDER OFFER CODE

Earth & Sea Chrysocolla Necklace $299°
Offer Code Price— $49

You must use the ms‘m’er 0 o1 code to g.ft our apecmf prxce

Stauere

14101 Southcross Dirive W,

1 888 870 95 13 Dept. ESN161-01,
Burnsville, Minnesota 55337
Offer Code ESN161-01 www.stauer.com
Please use this code when you order to receive your discount. Necklace enlarged to s
. show luxurious detail. L 4
* 325 ctw of chrysocolla Bﬂ;.nl:lng of As
= 18 neckhace (st 2 RIS * Discount for customers who use the offer code versus the original Stauer.com price.

Smart Luxuries—Surprising Prices™



March 2-11, 2016

Tour and witness

with Discover magazine

Experience a solar eclipse trip like no other in the equatorial paradise of Indonesia.
Immerse yourself in the festivities leading up to the Balinese New Year before
watching the Moon block the Sun’s light in a total solar edipse. Your tour indudes:

P> Balinese rituals that few ever witness

P> Stunning art and architecture, including visits to ancient temple gardens
D> Lectures and eclipse viewing guidance from Discover staff

> And much more!

leﬂ@mw cover

lt WWW. dlscovermaqazme com/bali_ "aevesT

¥. 924154
William Cho (landscape; Mike mmmml

The world’s best-selling astronomy
magazine explores and explains the
mysteries of the universe. Subscribe
to Astronomy now for just $29.95
and get special online benefits!

SUBSCRIBE TODAY

R g - at www.Astronomy.com/save

arstanid the )

wud*"e"’“‘““s o P A por call 1-800-533-6644, Monday-Friday 8:30 a.m.-4:30 p.m. CT.
= 2 i s e Outside the U.S. and Canada, call 1-262-796-8776, ext. 661.

Please have your credit card ready.

P23229




100

Stories

2014 |

ol

THEEBOLA
EXPLOSION -

BY KARI LYDERSEN =~
PHOTOS BY KIERAN KESNER — 4 7
e N ' )

A burial team member removes the body
of a woman who uiwiﬂht before.
She had been awallgl‘g tre tin an Ebola

helding center in Menrovia, Liberia, in August.
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It started quietly, deep in the lorest of
southern Guinea.
In Meliandou. a village in the prefecture
of Guéckédou, a 2-year-old boy contracted the virus,
possibly from a fruit bat. The child’s flu-like symptoms
at first would have caused little alarm. But before long he
began vomiting, and his stool was black with blood.

The young boy died on Dec. 6, 2013. By New Year’s
Day, his mother, sister and grandmother were dead. A
month later, so were two mourners who had attended
the grandmother’s funeral, a local nurse and the village
midwife. Before they died, the
two mourners and the midwife
carried the virus to nearby
villages and to the region’s
hospital, infecting others.

Thus began the worst Ebola
outbreak the world has ever seen.

By last summer, people across
Guinea, Sierra Leone and Liberia
had retreated to their homes,
unwilling or unable to get to clinics
where they’d seen their friends and
relatives go, never to return. Health
care workers labored in sweltering
facilities. More than 200 succumbed
to the virus, and frightened staff
fled their positions, forcing clinics
to turn patients away.

Since the Ebola virus first emerged
in 1976 in the Democratic Republic
of Congo (then Zaire), flare-ups
had occurred mostly in isolated
Central African forest villages. News
of Ebola’s lethality and its horrific
symptoms — vomiting, diarrhea, and sometimes bleeding
from the eyes, nose and other orifices — bred morbid
curiosity and fear, and the gripping story of its emergence
inspired the best-selling book The Hot Zone.

Despite Ebola’s ferocity, previous outbreaks infected a
few hundred people at most. Ebola is highly infectious —
just a few particles of the virus in a drop of sweat or blood
can cause disease — and health workers must don personal
protective suits and quarantine patients in isolation units.

But the virus is not especially contagious. It’s
transmitted only via close contact with a patient’s
bodily fluids, excretions, soiled clothing or bedding.
And patients are contagious only when they are palpably
and visibly ill, making carriers easy to spot. All this
helped health workers corral past outbreaks, and before
long the virus would retreat into the forest.

Not this time. Why, in 2014, did Ebola spread sickness
and death through West Africa and beyond — and
how can science help stop it?

8 DISCOVERMAGAZINE.COM

A boy cries outside an Ebola clinic in Monrovia's
impoverished West Point district, where riots
broke out and food ran short in August.

A PERFECT STORM

Robert Garry knew early on that trouble was brewing.
He was working at Kenema Government Hospital

in Sierra Leone last March when he heard reports of
Ebola in neighboring Guinea. He was there studying
Lassa fever, a cousin of Ebola. At the time, 112 people
had been infected and 70 had died from Ebola, but
the World Health Organization (WHO) said Guinea’s
outbreak was “relatively small still,” and Guinean
officials said it was under control.

Garry, a virologist from Tulane University in New
Orleans, knew a thing or two
about how outbreaks of Lassa,
Ebola and related viruses play
out. “Lassa simmers,” he says.
“Ebola explodes.”

And as the international
community dozed, an outbreak
detonated. Through the spring
and summer of 2014, Ebola
swept through Guinea and into
its neighbors, Sierra Leone and
Liberia.

The 2014 Ebola epidemic, the
first in West Africa, was driven
by a confluence of factors:
poverty and lack of health care
frastructure; traditional burial
practices that helped spread the
disease; deep-seated mistrust of
Westerners, health care workers
and authorities; and the region’s
growing mobility.

In May, women from Sierra
Leone attended the funeral of
a traditional healer who had treated Ebola patients
across the border in Guinea, One of the mourners,
a young pregnant woman, showed up at Kenema
Government Hospital, where she miscarried and
was diagnosed with Ebola. In all, 14 of the mourners
were infected and spread the virus to their contacts
in Sierra Leone, stoking that country’s epidemic,
according to a DNA-sequencing study that Garry,
renowned Sierra Leonean virologist and doctor Sheik
Humarr Khan, Harvard virologist Stephen Gire and
55 colleagues later published in Science.

Garry and some colleagues, including Khan, readied
the Kenema Government Hospital for Ebola patients.
Soon he returned to the U.S., where he contacted federal
officials to express his fears about a brewing epidemic.
He received only “polite responses,” he says.

Meanwhile, in Monrovia, Liberia’s capital, physician
and Christian missionary Kent Brantly began setting
up that country’s first Ebola isolation ward. Before long



ILLUSTRATION: LAY SMITH

A team in the West Point district prepares to enter a holding
center to retrieve the bodies of Ebola victims.

the disease took hold in Monrovia’s dense slums, filling
Brantly’s ward to overflowing.

“The disease was spiraling out of control, and it was
clear we were not equipped to fight it effectively on our
own,” Brantly testified later to the U.S. Senate. He said he
and his colleagues “began to call for more international
assistance, but our pleas seemed to fall on deaf ears.”

On Aug. 8, WHO finally declared the epidemic a
public health emergency of international concern.
“No one was really imagining we would get to this
situation,” WHO spokesman Tarik Jasarevic says.
Within weeks, Liberia had surpassed Sierra Leone as
the outbreak’s epicenter. By then, more than 2,400 had
been infected and 1,346 had died.

SCIENTISTS SCRAMBLE

Ebola’s spread caught many scientists off guard at
first. They knew that shortly after infection, the Ebola
virus commandeers or kills immune cells, weakening
the body’s defenses and letting the virus run wild.
They also knew that the virus interferes with blood
clotting, which leads to bleeding and, in many cases,
multiple organ failure.

But no proven therapy or vaccine existed at first, in
part because of long-standing funding shortfalls for
diseases that mostly affect the developing world. By
summer, however, researchers worldwide were racing to
the lab to combat the epidemic.

At least four experimental Ebola drugs were
in early stages of development. The first human
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WORSENING SYMPTOMS

INFECTION: Ebola virus enters through eyes, mucus membranes or
tiny cuts or scrapes. Symptoms typically appear four to 10 days later.

EARLY MIDSTAGE ADWVANCED
G SYMPTOMS: SYMPTOMS: SYMPTOMS:
~ Flu-like Severe Can include
( N symptoms: diarrhea and bleeding
| ) fatigue, vomiting; from eyes,
muscle red eyes, mouth,
soreness, spotty rashes nose, anus.
sore throat, and bruises; Seizures;
headache, chest pain, organs fail;
chills. shortness shock; coma.
of breath.

EBOLA INVADES

Like many other
filoviruses, Ebola
has an RNA genome
and causes severe
hemorrhagic fever.
It hijacks the cell,
making proteins
that help it multiply
and disable immune
defenses.

Viral proteins coat the
RNA genome. The virus
then assembles and
buds from the cell.

To enter a cell, Ebola
binds to a protein
on the surface. The
cell engulfs the virus,
which disassembles
inside the cell.

Ebola makes viral

messenger RNA Ebo_la
(blue) and uses copies
the cell's ribasome its RNA

(green) to make genome

its proteins (red
lollipops).




safety trial on an Ebola drug began in January 2014
for TKM-Ebola, which contains snippets of RNA
produced by Tekmira Pharmaceuticals that target
three genes essential to viral replication. But it was
ZMapp that grabbed the headlines. This cocktail

of three antibodies, from San Diego-based Mapp
Biopharmaceutical, binds to Ebola, neutralizes it and
alerts the immune system to the infection. As of last
summer, it had not been tested in people.

In July, Khan contracted Ebola. Physicians with
the nonprofit group Doctors Without Borders, which
led early efforts to combat the epidemic, agonized
about whether to treat him with ZMapp. They feared
that he might die, spurring even more mistrust of
health care workers, and they decided not to. In late
July, Khan died in a Doctors Without Borders clinic
in Kailahun, Sierra Leone. He was 39.

Just days earlier in Monrovia, Brantly and a fellow
American missionary, aid worker Nancy Writebol, were
also diagnosed. They received a few of the ZMapp doses
available and were then flown to Emory University
Hospital in Atlanta. After several harrowing weeks in
intensive care, they recovered.

By September, the first reports had appeared
showing that ZMapp effectively fights Ebola
in monkeys, and the U.S. government
pledged $25 million to help Mapp
Biopharmaceutical manufacture
more of the drug, test it in clinical
trials and get it approved
for human use.

To protect people from
infection, researchers also
developed two different vaccines,
each with a key Ebola protein
sewn into a harmless virus. One
of the vaccines, developed by
scientists at the pharmaceutical
giant GlaxoSmithKline and the
National Institute of Allergy and
Infectious Disease (NIAID), helped protect
monkeys from Ebola infection 10 months
after vaccination. NTAID then launched a clinical
trial to test the vaccine’s safety, and GlaxoSmithKline
committed to making 10,000 doses for health care
workers by the end of 2014,

TOO LITTLE, TOO LATE

In September, the international community finally woke
up to Ebola’s threat. President Barack Obama promised
to send 3,000 troops to Liberia and build 17 treatment
centers with 100 beds each. But by then, about 7,200
people had been infected. more than 3,300 had died.
and the casualties were skyrocketing. Researchers at

10 DISCOVERMAGAZINE.COM

the Centers for Disease Control and Prevention built
computer models, which predicted that, if a massive
intervention failed to materialize, by January 2015 up to
1.4 million people could be infected.

The epidemic finally hit home for many Americans
on Sept. 30, when Thomas Eric Duncan, a Liberian
visiting Dallas, became the first person diagnosed on
U.S. soil, He was isolated and treated intensively, but he
succumbed just eight days later. Then two nurses who

It takes very little Ebola virus (left),
to cause disease, so this Texas worker
wore full protective gear while
cleaning up outside the home

of an infected health care worker.

treated Duncan at a Dallas

hospital were diagnosed,

becoming the first-ever cases
of Ebola transmission on
American soil, and a dilTerent
epidemic — this one of anxiety
— swept the nation. “As long as the
outbreak continues in Africa, we need
to be on our guard.” CDC director Tom

Frieden told reporters.
It will be difficult to eliminate the virus entirely,

since Ebola lurks in animals and periodically jumps
to humans, Harvard’s Gire says. But we can corral
it by better diagnosing and treating infections, and
by setting up labs on the ground to track emerging
Ebola strains by sequencing their genomes. “Constant
surveillance is the only way to be sure we know where
the virus is going,” he says. “It’s imperative.”

Read the latest updates on the Ebola outbreak at
DiscoverMagazine.com/Ebola
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Climate in Crisis

West Antarctic Ice Sheet Collapses

Imagine you're canoeing the

Niagara River when you

notice mist ahead. You're
still quite a distance from Niagara
Falls, but the river’s swift: There’s no
turning back.

Two separate studies published last
spring suggest that climate change
has carried the West Antarctic Ice
Sheet, or WAIS, across a similar
threshold. The glaciers that flow
off WAIS and dump ice into the
sea already have contributed nearly
10 percent to the recent increase S
in global sea levels. Now, warming )
seawater intruding underneath has =
loosened the glaciers’ grip on bed-
rock, speeding their flow toward the
sea and causing increasing amounts
of ice to break off into the ocean.

The research suggests that for a
large portion of WALIS, this process
“has passed the point of no return,”
says Eric Rignot of the University of
California, Irvine, the lead author of

" A e

one of the studies. That means the
ice sheet is now in irreversible retreat,
and steps to slow global warming
won't stop the ice sheet from raising
the sea level 10 feet, swamping cities.

These six massive glaciers of the West Antarctic Ice Sheet are
picking up speed, shedding ice and raising sea levels. This map
shows the pace of glacial flow between 1996 and 2008. Faster-
moving areas are shown in red; slower-moving areas are in blue. o

But there is a silver lining: Full
collapse may take centuries,
perhaps providing time to move
populations at risk out of the way.
—TOM YULSMAN

P i e

Pine Island
~ Glacier

ANTARCTICA

Climate Change Is Not in Hibernation

As brutal Arctic conditions gripped large parts

of North America in the winter of 2014, it

was tempting to think that global warming
had vanished.

But along with the notorious polar vortex, the year also
brought new evidence that human activities are altering
the climate in ever more obvious ways — and that the risks
of severe impacts rise with every ton of greenhouse gases
emitted into the atmosphere.

"Climate change is real,” says Gerald Meehl, a scientist
with the National Center for Atmospheric Research (NCAR)
in Boulder, Colo. “Humans are causing most of it, we can
measure it better than before, we have good tools to
measure it in the future, and it's going to be ongoing.”

There's no denying 2014 got off to a weird start. The
strong winds that normally corral a pocket of frigid air
over the North Pole took a detour, allowing a giant blob of
Arctic iciness to drop as far south as the Gulf Coast.

Some declared global warming dead. Others argued it

was cold because of global warming, pointing to inconclu-
sive evidence that it had weakened polar vortex winds that
normally keep Arctic air in the Arctic.

But while the “Arctic blanket” got all the attention, it
didn’t tell the whole story. Just ask a Californian, Alaskan
or Finn. The same contortions of the polar vortex that
blasted more than half of the U.S. allowed unusual
warmth to spread north to Alaska, which was 14 degrees
Fahrenheit warmer in January than the long-term average.
In Califernia, above-normal temperatures exacerbated a
drought that reached historic proportions by summer. And
in Finland, warm and wet conditions forced bears out
of winter hibernation.

However unusual they may have been, the hot spells
here and cold snaps there were examples of weather —
the day-to-day variations in the state of the atmosphere.
It's how those variations add up over several decades that
gives you climate. And when you look at global averages
over decades, it's clear that climate change has not gone

January/February 2015 DISCOVER 11



into hibernation. “Each one of the last three decades has
been successively warmer at Earth's surface than any pre-
ceding decade since 1860," Meehl says.

GLOBAL ‘SLOWDOWN' EXPLAINED

Although decade by decade, Earth's average surface
temperature has risen, that trend has flattened over
the past 10 years. In 2014, scientists started to figure out
why. At least part of the answer may be that climate
measurements are underestimating the amount of
surface warming actually taking place.

It's tricky to take Earth's temperature because the poles
have few weather stations, creating gaps in thermometer
data. In a study published in February, scientists found
that when satellite and other data are used to fill in the
blanks for the Arctic — where glaciers and sea ice have
been shrinking rapidly — a stronger global warming
trend emerges.

“If you put the Arctic back in the picture, there's much
less of a slowdown in global average temperature, and
nothing that looks like a plateau,” says Richard Alley, a
climate scientist at Pennsylvania State University.

This satellite image from late January 2014 shows the extent of the
polar vortex’s reach across the United States.

It also looks like nature is tucking a lot of heat away in
the deep oceans. Research published in 2014 by Chinese
and American scientists pointed to heat plunging into
the Atlantic Ocean as a major factor in the leveling off of
global surface temperatures.

Meanwhile, a study by NCAR senior scientist Kevin Tren-
berth and colleagues suggested that the Pacific Ocean is
playing the most significant role, thanks to a phenomenon
called the Pacific Decadal Oscillation. The oscillation is a
pattern of climate variability akin to El Nifio and La Nifia —
weather patterns caused by periodic warming and cooling
of ocean temperatures in the Pacific — except it is longer-
lived. It has been in a cool, La Nifia-like phase for 10 years,
causing heat to sink deep into the Pacific. The oscillation
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also has triggered a chain of atmospheric waves — rip-
pling out like a boat's wake — ultimately making Eurasia
in particular cooler than it otherwise would have been,
Trenberth says.

Couldn’t this cool, La Nifia-like state go on for a
while? As 2014 progressed, there were hints that it
might not. First, the opposite of La Nifia — a warmer,
El Nifio condition — began to emerge in the Pacific
early in the year. And that summer turned out to be
the warmest on record, putting 2014 on track toward
record global warmth.

WIDESPREAD IMPACTS

Whether or not Earth’s average temperature continues to
rise in the coming year, this one factor won't reveal the
full picture of climate change, just as taking a person's
temperature doesn't reveal the full picture of an illness.
Fevers can fluctuate even as other symptoms intensify.

And symptoms of global climate change are already
widespread — and growing. A report in 2014 from the
Mational Oceanic and Atmospheric Administration pointed
to human-caused climate change as a significant influence

on some extreme weather events in 2013 — notably
heat waves in Europe, Asia and Australia. And overall,
climate change now affects agriculture, human health,
ecosystems, water supplies and the livelihoods of people,
according to a major 2014 report from the Intergovern-
mental Panel on Climate Change. “In recent decades,
changes in climate have caused impacts on natural and
human systems on all continents and across the oceans,”
the report notes.

Agricultural impacts are of particular concern, since the
global population is expected to increase from more than
7.1 billion people to about 9.5 billion by 2050. To feed all
those people, agricultural productivity will have to keep
pace. But according to the IPCC, climate change already
has slowed productivity for some crops. For example,
global wheat production has dropped 2 percent per
decade in the past 30 years.

Looking forward, research published in late July
showed that expected climate change over the next 20
years substantially raises the risk that rising food produc-
tion will fail to keep up with increasing demand.

“These kinds of studies should be a reminder that we
are changing the climate enough to create consequences
on things like our livelihoods and what we expect of food
availability,” says Claudia Tebaldi of NCAR, a co-author of
the study. "We are playing around with things that are
important, and we should do something about slowing
the pace of change, if not reversing it.” —ToMYULSMAN

Read the latest updates on climate science at the author's
blog: DiscoverMagazine.com/Imageo
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