
FLU Another way 
for the virus to 
take wing p.127

TRENDS China helps to drive 
decline in the world’s 
poorest p.129

WORLD VIEW The lasting value of 
the doubtful claim about the 
speed of neutrinos p.125

Lessons of a triple disaster
The aftermath of the biggest earthquake in Japan’s history, and the tsunami and nuclear disaster 
that followed, offers a map for preparing for the next catastrophe.

people from receiving a significant dose of radiation. Those studies also 
speak of another strength of the Japanese government — the ability to 
conduct extensive surveys of affected areas and populations.

Meanwhile, a skilled workforce stayed inside the plant and managed 
to limit the damage. Much has been made of bureaucratic stumbling 
in the first hours of the crisis, but despite blackout conditions inside 

the plant, highly trained staff managed to 
flood the reactors with water and neutron-
absorbing boric acid. Later, scientists and 
engineers improvised a filtration system to 
decontaminate cooling water. With repeated 
leaks and outages, it is far from perfect, but 
still an impressive solution.

These technical achievements do not offset 
the government’s failure to communicate the 
dangers of the emergency. Initially, officials 
downplayed the crisis. Even after the full 

scale of the meltdowns became clear, radiation measurements were 
often reported without context, and some were simply wrong. The 
government also failed to release some information: computer models 
showing the real-time spread of radioactivity were withheld from the 
public until 12 days after the crisis began. 

The inadequate tsunami warnings cost lives within minutes, but 
the damage from the failings at Fukushima will stretch on. Sloppy and 
incomplete reporting has fed public mistrust of the government and 
its scientists (see page 138), which will hamper efforts both to study 
and to recover from the crisis. ■

It is easy to find fault when more than 15,000 people are dead or 
missing and thousands of square kilometres of countryside are 
contaminated with radioactivity. Japan’s authorities, nuclear indus-

try and scientists share the blame for the disaster that followed the 
giant earthquake and tsunami that struck the Tohoku coast a year ago, 
on 11 March 2011. However, many more lives would have been lost 
had it not been for the work of scientists, engineers, emergency offi-
cials and a well-prepared populace. The lessons from what went wrong 
and right should guide Japan as it rebuilds itself from the strongest 
earthquake in its history and the nuclear meltdown that followed.

First, what went wrong. The articles and commentaries in this week’s 
special issue (see page 137) show how Japanese scientists and authori-
ties overlooked evidence that the Tohoku coastline was prone to much 
larger earthquakes and tsunamis than history predicted. Coastal cities 
and crucial facilities, such as the Fukushima Daiichi nuclear power 
plant, therefore missed the opportunity to strengthen their defences 
in advance. At first, the Japan Meteorological Agency (JMA) under-
estimated the size of the quake and of the tsunami, creating a false 
sense of security. And coastal residents did not take enough respon-
sibility: one survey of survivors found that 40% who had received a 
tsunami warning had waited before evacuating. 

Japan also failed to make the best use of its technology. Underwater 
sensors along the Tohoku coastline detected the tsunami when it was 
50 kilometres offshore, but precious minutes were lost because mecha-
nisms were not in place to make use of the initial readings. The waves 
were hitting by the time the JMA corrected its underestimate. 

Such criticisms should not overshadow what went right. Relatively 
few people died during the earthquake — a testament to Japan’s rigor-
ous building codes and emergency systems. And the JMA deserves 
praise for issuing a tsunami warning within three minutes of the earth-
quake’s start. Although it underestimated the size, the warning gave 
perhaps hundreds of thousands of people a chance to save themselves. 

There is plenty of room for improvement, however. Geoscientists 
must do a better job of deciphering Japan’s earthquake history and 
monitoring current ground deformation to work out which areas 
are prone to damaging quakes. Researchers and civil authorities are 
installing new earthquake and tsunami sensors, and they must learn 
to analyse the data more rapidly. New tsunami simulations, which 
will be crucial to rebuilding the Tohoku region and fortifying other 
coastal areas, should be made transparent and be reviewed by exter-
nal experts. And social scientists can examine how people respond to 
hazard information — both before and during a crisis — which should 
help in preparing for future disasters, in Japan and elsewhere.  

The meltdowns at the Fukushima Daiichi nuclear plant also revealed 
both strengths and shortcomings. Despite chaos on the ground, the Jap-
anese government managed to evacuate tens of thousands of residents 
living within 20 kilometres of the plant in a matter of hours. Health 
studies indicate that the quick response almost certainly prevented most 

“The inadequate 
tsunami 
warnings cost 
lives within 
minutes, but the 
damage from 
the failings at 
Fukushima will 
stretch on.”

Political science
The practice of science cannot be, nor should it 
be, entirely apolitical.

Paul Nurse, president of Britain’s Royal Society, does not think 
he is sitting in an ivory tower, and he has made it clear that he 
considers that scientists have duties to fulfil and battles to fight 

beyond the strictly scientific — for example to “expose the bunkum” 
of politicians who abuse and distort science. This was evident again 
last week, when Nurse delivered the prestigious Dimbleby Lecture 
in London, instituted in memory of the British broadcaster Richard 
Dimbleby.

Nurse identified support for the National Health Service, the need 
for an immigration policy that attracts foreign scientists, and inspira-
tional science teaching in primary education as some of the priorities 
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for British scientists. These, and many other issues he raised, such as 
increasing scientists’ interactions with industry, commerce and the 
media, and resisting the politicization of climate-change research, are 
relevant throughout the world and not just in Britain.

All the more reason not to misinterpret Nurse’s insistence on a separa-
tion of science and politics: as he put it, first we need the science, then the 
politics. What Nurse rightly warned against is the intrusion of ideology 
into the interpretation and acceptance of scientific knowledge as, for 
example, in the Soviet Union’s support of the anti-Mendelian biology 
of Trofim Lysenko. Given recent accounts of political interference in 
climate research in the United States (N. Oreskes and E. M. Conway 
Nature 465, 686; 2010), this is a timely reminder.

But it is easy to render this equation too simplistically. For exam-
ple, Nurse also cited the rejection by Adolf Hitler of Albert Einstein’s 
relativistic physics as ‘Jewish physics’. But that is not quite how it was. 
‘Jewish physics’ was a straw man invented by the anti-Semitic and pro-
Nazi physicists Johannes Stark and Philipp Lenard, partly because of 
professional jealousies and grudges. The Nazi leaders were, however, 
largely indifferent to what looked like an academic squabble, and in the 
end lost interest in Stark and Lenard’s risible ‘Aryan physics’ because 
they needed a physics that actually worked.

That is one reason to be sceptical of the common claim, repeated 
by Nurse, that science can flourish only in a free society. Historians 
of science in Nazi Germany such as Kristie Macrakis (in her book 
Surviving the Swastika) have challenged this assertion, which is not 
made true simply because we would like it to be so. Authoritarian 
regimes are perfectly capable of putting pragmatism before ideology. 
The scientific process itself is not impeded by state control in China 
— quite the contrary — and the old canard that Chinese science lacks 
innovation and daring is now transparently nonsense. During the cold 
war, some Soviet science was vibrant and bold. Even the most notori-
ous example of state repression of science — the trial of Galileo — is 

apt to be portrayed too simplistically as a conflict of faith and reason 
rather than a collision of personalities and circumstances (none of 
which exonerates Galileo’s scandalous persecution).

There is a more compelling lesson to be drawn from Nazi Germany 
that bears on Nurse’s themes: although political (and religious) ideol-

ogy has no place in deciding scientific ques-
tions, the practice of science is inherently 
political. In that sense, science can never 
come before politics. Scientists everywhere 
enter into a social contract, not least because 
they are not their own paymasters. Much, if 

not most, scientific research has social and political implications, often 
broadly visible from the outset. In times of crisis (like the present), sci-
entists must respond intellectually and professionally to the challenges 
facing society, and not think that safeguarding their funding is enough.

The consequences of imagining that science can remain aloof from 
politics became acutely apparent in Germany in 1933, when the con-
sensus view that politics was, as Heisenberg put it, an unseemly “money 
business” meant that most scientists saw no reason to mount concerted 
resistance to the expulsion of Jewish colleagues — regarded as a political 
rather than a moral matter. This ‘apolitical’ attitude can now be seen as a 
convenient myth that led to acquiescence in the Nazi regime and made 
it easy for German scientists to be manipulated. It would be naive to 
imagine that only totalitarianism could create such a situation.

The rare and most prominent exception to apolitical behaviour was 
Einstein, whose outspokenness dismayed even his principled friends 
the German physicists Max Planck and Max von Laue. “I do not share 
your view that the scientist should observe silence in political matters,” 
he told them. “Does not such restraint signify a lack of responsibility?” 
There was no hint of such a lack in Nurse’s talk. But we must take care 
to distinguish the political immunity of scientific reasoning from the 
political dimensions and obligations of doing science. ■

“The practice 
of science is 
inherently 
political.”

Gold in the text? 
Publishers and scientists should do more to foster 
the mining of research literature by computer. 

Whether from the petabytes of data produced by the Large 
Hadron Collider, or the hundreds of millions of bases in 
the human genome, much scientific analysis nowadays 

relies on computers to pull out meaning from swathes of data. But one 
vast store of information, the research literature, has so far seemed 
immune to computer analysis. By and large, articles exist only in  
formats designed for humans to read — such as this paragraph. 

Text-mining aims to break down this barrier. Using natural-language-
processing concepts honed over the past 30 years, computer programs 
are starting to pull out information from plain text, including patents 
and research articles. Right now, the software requires highly skilled 
operators, but in the next decade it might transform the way scientists 
read the literature. Text-miners hope to make scientific discoveries by 
scouring hundreds of research papers for associations and connections 
(such as between drugs and side effects, or genes and disease pathways) 
that humans reading each paper individually might not notice.

The promise is yet to be backed up with concrete examples of scien-
tific success — although in the pharmaceutical industry, text-mining 
companies are already working with researchers to speed up drug 
discovery. But academics are struggling to even run experiments — 
because publishing licences do not let them text-mine research papers, 
and publishers are slow to respond to text-mining requests. Fed up 
after two years of negotiations, one team of researchers is launching a 
public website to log publishers’ responses (see page 134). 

There is no doubt that a completely open research literature would 
make it easier to demonstrate how such machine-reading can lead to 
scientific discovery. But the question is how to make progress today, 
when much research lies behind subscription firewalls and even ‘open’ 
content does not always come with a text-mining licence (including 
83% of the ‘free’ research in the PubMedCentral online archive).

Publishers should agree that scientists who have already paid for 
access to research papers may text-mine content at no extra cost and 
publish their findings — as long as their doing so does not breach the 
original firewall. Publishers can have no claim on the data in articles, 
only on the way in which the articles have been edited and formatted. 
They should make their text-mining policies clear and consider fol-
lowing the example of the journal Heredity, which says it is “seeking to 
encourage text-mining experiments”. (Its publisher, Nature Publishing 
Group, which also publishes this journal, says that it does not charge 
subscribers to mine content, subject to contract.)

On the other hand, text-miners need to make a better case for their 
technology. They say they are in a catch-22 situation — how can they 
demonstrate the benefits if they aren’t allowed to run experiments on 
the literature? Instead, they text-mine abstracts, usually by picking out 
key words — a pale shadow of what full-text-mining might offer. Casey 
Bergman at the University of Manchester, UK, is chronicling projects 
that have tried to text-mine the available PubMedCentral content (see 
go.nature.com/2pqp8g) and finds very few examples — suggesting that 
text-miners are reluctant even to mine the corpus of free content.

Publishers point out that they receive few text-mining requests, so 
the field can’t be very hot. So unless text-miners start to make full use 

of the content that is available, and request more 
access to published content — while always  
being clear about how their project will  
benefit science — the unsatisfactory impasse 
will continue. ■
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