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Atop Earth’s largest active volcano, an alarm bell has tolled unheeded for six decades.
In 1958, Scripps Institution climatologist Charles Keeling began making precise
measurements of atmospheric carbon dioxide concentrations at Mauna Loa Observatory.
Back then, Earth’s atmosphere clocked roughly 310 parts per million (ppm) of carbon
dioxide. It took just a year for Keeling to spot a now-familiar upward trend.

“You can think of it as taking planetary vital signs,” says Ralph Keeling, who continues
his father’s work at Scripps today. The news isn’t good. In April 2017, carbon dioxide hit
410 ppm, a 50 percent increase from pre-Industrial Revolution levels. And it’s been
increasing roughly 3 ppm per year, a record rate. Last year, 175 countries agreed to reduce
emissions via the Paris Agreement, which — optimistically — could hold global temperatures
to an increase of 1.5 degrees Celsius since pre-industrial levels.

“We are almost there already,” says glaciologist*' Eric Rignot of the University of
California, Irvine. “I think at some point, people will realize we’ve already passed it.”

Our current emissions trajectory*? locks Earth into a carbon dioxide level of at least
450 ppm, Ralph Keeling says. And burning fossil fuels at the same increasing rates through
2050 would drive those levels to their highest point in 50 million years, according to an April
study in Nature Communications. Add a few more centuries of similar emissions, and
carbon dioxide levels rise to those not seen in 420 million years, causing unprecedented sea
level rise.

Keeling doesn’t think it’ll come to that. New efficiency standards and cleaner energy
are already reducing emissions in the U.S. and other countries. If such efforts register at
Mauna Loa, it could show humans still have some control. “It’s been an alarm bell so far —
the curve,” Keeling says. “But if we start to take positive steps, it can become a sign of
progress and hope.”
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The first thing that catches the eye at the Coal Heritage Museum in Madison is a small
but striking image of a miner hovering over a city. With his arms rested on his waist, the
deity-like miner uses his helmet lantern to illuminate the city.

The message isn't meant to be subtle. “A lot of miners take pride in it,” says Carl
Dunlap, who spent 40 years as a coal miner and now mans the front desk of the museum.

He’s right. Coal was discovered in West Virginia in 1742, just a few miles from where
the museum sits, and it became central to the state’s economy in the 19th century when the
Industrial Revolution sent demand soaring. Eventually, all but two of the state’s 55 counties
became a source for the black rock. Coal powered the nation through World War II and was
critical during the energy crisis in the 1970s, when Middle Eastern sheiks*!' embargoed™*?
the sale of oil. Demand peaked in 1988, when coal provided nearly 60% of U.S. electricity.

There were ups and downs in the decades that followed, but in the past 10 years the
decline began to resemble a death spiral. West Virginia produces 60% of the coal that it did
a decade ago and employs about 12,000 people as coal miners — down from more than
64,000 in the 1970s. The effects extend far beyond the people working directly in the
industry. Revenue from a state tax on coal production — a key source of funding for local
communities — is expected to decline from more than $420 million in 2012 to $151 million
by 2018.

It’s market forces that make this moment the most challenging time in the coal industry’s
long history — and a key reason why energy analysts are skeptical of any promise to bring it
back. The development of fracking opened up once unreachable reserves of natural gas and

has slashed its price by two-thirds since 2008.
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Evidence shows that opening of economies to trade, especially in the late 20th century,
boosted incomes and living standards across advanced and developing countries. Since the
early 2000’s, however, the pace of opening has largely stalled*!, with too many existing trade
barriers and other policies that favor chosen domestic industries over the broader economy
remaining in place, and new barriers being created. Such policies can cause a chain
reaction, as other countries adopt similar measures with the effect of lowering overall
growth, reducing output, and harming workers.

Reinvigorating™? trade, packaged with domestic policies to share gains from trade
widely, needs to be a key priority. One part of this is to remove trade barriers and reduce
subsidies and other measures that distort trade. Stepping up trade reform is essential to
reinvigorate productivity and income growth, both in advanced and in developing countries.

But these reforms also require thinking in advance and during implementation about
those workers and communities that are being negatively affected by structural economic
changes. Even though job losses in certain sectors or regions have resulted to a larger
extent from technology than from trade, thinking in advance about the policy package that
shares trade gains widely is critical for the success of trade reforms. Without the right
supporting policies, adjustment to structural changes can bring a human and economic
downside that is often concentrated, sometimes harsh, and has too often become prolonged.

This is why governments must find better ways of supporting workers. Each country
needs to find its own mix of policies that is right for their circumstances. Approaches such
as a greater emphasis on job search assistance, retraining, and vocational training can help
those negatively affected by technology or trade to change jobs and industries.

Unemployment insurance and other social safety nets give workers the chance to retool.

() *!stall : (B9 5 *2 reinvigorate : ~ZHOTERTT 5

1. 20 #cse¥, HEEEFEER LFEOBMTEEPERICZ -2 LT, GEEEHER EEO
B & EEKEDOKREZ, T EIIKLL,

2. ENEEORELRFEREIIMLTE50T, MEZERTHIET, BERELZETSY,
AERERES L, HEEE2ETLIHEOHEMRICEW B 52 &N TE S,

3. EEMEFBOMUZOES I, BHWEIAAIRTHY, BHMEZIDR 2 &%,
B2 00 2hek E2HWT 22 EPEZIONS,

4. HRREOTHOMBTORBAOEERIF, BETRESEMERICEI>THL6ENTRED
T, BHWELERICHET AECRIE, YVBLTEXZRENDH S,

5. FEBUFI, SREEEBBISEEIHEZTV, =771 2y VEABIT A2 LT, BERPHEED
HEE2FHOLZELL, FAUEENTEERZFTDOONLLIICTRETH S,



[No. 101 %o [ | oxomic, 7~%2i~BATHEIT 5 EEROME - 72 LEIC R B,
ZOEFE L TROZARDIFEND,

Most people seal the envelope before posting a letter. If asked why, then some
immediate responses would probably include comments like ‘T don’t know really’,

‘habit’, ‘why not?’ or ‘because everyone else does’.

7 : Clearly anyone wanting to send confidential, or maybe even just personal, messages
via email needs to find some other means of protecting them. One common solution is
to use cryptography*! and to encrypt*? the message.

-4 : If we sent our letters in unsealed envelopes then anyone who gained possession of the
envelope would be able to read its contents. Whether or not they would actually do so is
a different issue.

v . It is a fast means of communication but, of course, there are no envelopes to protect
the messages. In fact it is often said that sending email messages is like posting a letter
without an envelope.

T : More reasoned responses might include ‘to stop the letter falling out’ or ‘to stop
people reading it’. Even if the letters do not contain any sensitive or highly personal
information, many of us like to think that the contents of our personal correspondence
are private and that sealing the envelope protects them from everyone except the
intended recipient.

7% : The point is that there is no denying that they would be able to if they wanted to.
Furthermore, if they replaced the letter in the envelope then we would not know they
had done so. For many people the use of email is now an alternative to sending letters
through the post.
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Deep learning builds a “neural network”, loosely modelled on the human brain. This is
composed of hundreds of thousands of neurons organised in different layers. Each layer
transforms the input, for example a facial image, into a higher level of abstraction, such as a
set of edges at certain orientations and locations. This automatically emphasises the
features that are most relevant to performing a given task.

Given the success of deep learning, it is not surprising that artificial neural networks
can distinguish criminals from non-criminals — if there really are facial features that can
discriminate between them. The research suggests there are three. One is the angle
between the tip of the nose and the corners of the mouth, which was on average 19.6 per
cent smaller for criminals. The upper lip curvature was also on average 23.4 per cent larger
for criminals while the distance between the inner corners of the eyes was on average 5.6

per cent narrower.

At first glance, this analysis seems to suggest that outdated views

are not entirely wrong. However, it may not be the full story. It is interesting that two of the
most relevant features are related to the lips, which are our most expressive facial features.
ID photos such as the ones used in the study are required to have neutral facial expression,

but it could be that the AT managed to find hidden emotions in those photos.

1. that computers can surpass human in intelligence
that criminals can be identified by physical attributes
that deep learning can be used to recognize faces

that facial expressions can be read by human brains

AR R

that neural networks can distinguish criminals from non-criminals
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