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1. Introduction and Overview

The Great East Japan Earthquake of magnitude M, = 9.0,
the worst in Japanese history, occurred at 14:46 on March 11,
2011*!. Thanks to Japan’s advanced early warning system,
alarms rang seconds before the main shock. Shinkansen (Bul-
let Trains) slowed down immediately without trouble. The first
tsunami warning was issued on 14:49. It took about half an hour
to one hour for the tsunami to arrive at the coast, but the ini-
tial forecast of their heights—point estimates rather than interval
estimates—turned out to be too small. Many people did not evac-
uate soon enough. Moreover, it became clear that the nuclear
power plants were not designed to withstand a tsunami of an “un-
expected” size. The Fukushima Daiichi power plant lost control,
resulting in the worst nuclear accident since Chernobyl. We shall
call the whole disaster “3.11”.

After the earthquake, telephones were mostly unusable. Peo-
ple used Twitter and other digital media to communicate and find
nearby buildings that could accommodate stranded commuters.
Even in the worst-affected area, movies of the tsunami were taken
with smartphones and uploaded to YouTube. However, the cen-
tral and local governments and TEPCO, the company that runs
the nuclear power plant, had trouble communicating and present-
ing data.

This paper reviews the disaster from a computer scientist’s per-
spective, paying special attention to the problem of presenting
data, and discusses what we could do and can still do.

Parts of the content of this paper were published in Japanese
elsewhere [1], [2], [3], and presented in symposium talks at the
Information Processing Society of Japan, the Physical Society of
Japan, the Information Systems Society of Japan, and Google’s
Project 311 workshop, among others.

The 2011 and 2012 White Papers on Information and Commu-
nications in Japan [4], [5] are valuable sources of information.
Official reports on the nuclear accident are available in English
from the Government [6], the National Diet [7], and an indepen-

! Faculty of Education, Mie University, Tsu, Mie 514-8507, Japan

¥ okumura@okumuralab.org

© 2014 Information Processing Society of Japan

dent organization [8]. Numerous books on 3.11 have been pub-
lished in Japanese, by authors including the then Prime Minister,
top officials and scientists. However, the contents were quite di-
verse and sometimes contradictory.

Some open-access journal issues and proceedings are devoted
to 3.11, including Information Processing Vol.52, No.9 (2011),
https://ipsj.ixsq.nii.ac.jp, and Journal of Natural Language Pro-
cessing Vol.20, No.3 (2013), https://www.jstage.jst.go.jp/browse/
jnlp/20/3/_contents.

2. Failure of Information Systems

After the earthquake, voice calls became overloaded and
mostly unusable in a wide area including Tokyo [4]. However,
public telephones were often usable, and citizens were advised to
turn off anonymous-call rejection setting, so as not to reject calls
from public telephones.

Internet-based systems, including IP phones and Skype, were
usable. Cell sites that were not washed out by the tsunami func-
tioned for several hours, until the emergency batteries died.

Emails on PCs were usable, but texting on cell phones did not
work as expected, presumably because the “push” mechanism
was in trouble. Manual “pull” operations often seemed to work.

Many disaster-related websites were too overloaded to be us-
able. Some websites set up mirror sites, but if the links to the
mirror sites were on the original sites, it was difficult to discover
the mirrors. Inoue et al. [9] started a URL shortening service
that replaces the original URL with a “coralized” URL, i.e., one
with .nyud.net appended to the domain name, which makes
CoralCDN content distribution network automatically mirror the
web content [10]. However, Inoue’s system was not widely used.
CoralCDN has its own drawbacks in that its DNS packets exceed
512-byte UDP limit.

NHK, the national broadcaster, remained a reliable source of
information, but many people were unable to reach TV sets. At
15:03, a 14-year-old boy began to re-broadcast NHK TV via
Ustream using his iPhone. He knew that his deed infringed the

*I' Time is shown in 24-hour HH:MM format, Japan Standard Time (JST).
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rights of NHK and he might be punished, but he was determined
to help people in dire need of information. His re-broadcasting
became known through Twitter. Even @NHK_PR, the popular NHK
public-relations Twitter account, advertized the link to the re-
broadcasting, saying that it would take the consequences. The
boy and the person behind @VHK_PR were not punished. Instead,
NHK officially began broadcasting its TV content via Ustream
later that day. Other TV stations followed suit. Fukuda et al. [11]
noted that these multimedia traffic had a non-negligible effect on
the Internet, although the effect of the increased amount of text
communications was insignificant.

Because Japan has experienced many earthquakes and tsunami,
local governments had set up contingency plans for such dis-
asters. For example, Kesennuma, a coastal city with a pop-
ulation of 73,000 (as of 2010), had planned to use Area
Mail, a congestion-free broadcast-type texting service for mobile
phones [12]. The city had also set up an emergency Twitter ac-
count, @bosai_kesennuma, just in case [13]. The city office had
a dedicated computer terminal for sending Area Mail—the single
point of failure in hindsight. After the earthquake, the city work-
ers were unable to get the terminal to work, so they had to rely on
the siren and Twitter to warn about the tsunami. Their first tweet
was at 14:55, nine minutes after the main quake. The tsunami ar-
rived at the city office some time after 15:30. They escaped to the
rooftop, where they continued to tweet using a laptop. After the
laptop battery died, they turned to a mobile phone to keep tweet-
ing. Their last tweet on the day was at 22:37, after which, the cell
site for the mobile phone ceased to work because the batteries
died [14]. In Kesennuma, more than 1,400 citizens were lost or
missing.

Some city and town offices were washed out by the tsunami.
Paper documents and data that had not been backed up were lost.

People rushed to send donations, causing an abnormal termi-
nation of Mizuho Bank’s batch job on the night of March 14,
resulting in the megabank’s large-scale trouble that lasted until
March 24 [15].

Google set up its renowned Person Finder by 16:32 on
March 11. Volunteers converted many photos of handwritten lists
of evacuated people into text data for Person Finder. Google’s
Crisis Response website included many other services such as
a map of passable roads based on location data from Honda
cars[16], [17].

After the failure of the Fukushima Daiichi nuclear reactors,
some twenty members of the then Nuclear Safety Commission
(NSC) were summoned using priority texting, but the message
did not get through to the members. A few members voluntarily
walked to the NSC office, in the midst of complete transporta-
tion paralysis in the Tokyo area[18, p.32]. Were there no other
means of communication? Moreover, it was revealed later that
many of the official emergency meetings failed to keep records
of what was discussed. A voice-recorder app on a smartphone or
even photos of the whiteboard could have been used for keeping
records.

3. Twitter, Chain Emails, and Hoaxes

TV experts, who assured anxious viewers that Japan’s nuclear
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reactors were safe, lost their confidence when explosions oc-
curred at the Fukushima Daiichi plant. On Twitter, few experts
spoke up, but those who did won many followers. For example,
Ryugo Hayano, @hayano, Professor of Physics at the University
of Tokyo, had only 2,272 followers on March 10, but within ten
days the number had jumped to over 150,000, as shown in Fig. 1.
Even this author, @h_okumura, experienced a significant increase
of followers.

To study how people used Twitter during the first week af-
ter 3.11, the author analyzed all of the 179,286,297 tweets in
Japanese (including retweets) for the period of 7 X 24 hours start-
ing at 09:00 on March 11. The data were kindly provided by Twit-
ter Japan, Inc., through the coordination of Google Japan [19].

During the period, 3,691,599 different accounts, amounting to
2.9% of Japan’s population, tweeted or retweeted. Among the
tweets and retweets, 21.4% were retweets, 2.4% were tweets that
were retweeted during the period, and the remaining 76.2% were
“lone” tweets which were not retweeted [20].

These tweets give an idea of when and to what extent peo-
ple were interested in specific subjects. For example, the word
SPEEDI (see Section 7) appeared only 201 times during this
week, of which 115 were retweets.

Twitter was also a vehicle for hoaxes and false rumors. An ex-
ample of false advice was to drink Isodine (brand name for the
popular gargle solution containing povidone-iodine) to prevent
radioactive iodine intake; see Fig. 2.

Chain emails were also rampant, often including stereotypical
phrases such as “According to a friend of mine (or brother-in-law,
or whatever) who is working for the relevant company (or govern-
ment office, or whatever),” and “Please forward this message to
as many people as possible.”

One of the most popular chain emails in the Tokyo bay area
on March 11, after an explosion at an oil plant, was: “Due to
a Cosmo Oil plant explosion, the rainfall contains toxic sub-
stances. Carry an unbrella or a rain jacket to prevent contami-
nation.” Cosmo Oil announced that the explosion did not involve
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Fig. 1 Numbers of Twitter followers in 2011, for @hayano (left) and
@h_okumura (right).
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toxic matters.

In the western part of Japan, people received many emails like
this on March 12: “The eastern part of Japan will run out of elec-
tricity at 6 p.m. today. Electricity will be transmitted from the
western part of Japan, so save electricity!” In fact, power lines in
the eastern and western parts of Japan use different frequencies,
and cannot be exchanged easily.

After the accident at the Fukushima Daiichi nuclear plant, a
variety of hoaxes on radioactivity, such as the following, began to
spread through Twitter and other social media:

e Radioactivity is coming to Tokyo. Drink much water, eat
kelp, or drink diluted Isodine solution. [Kelp contains io-
dine. Isodine is the aforementioned gargle solution contain-
ing some iodine. Drinking such solutions is dangerous.]

e The Japan Medical Association recommended doctors not
to enter within 50 km of Fukushima Daiichi. [The Medical
Association announced that this was untrue. |

e Even in Tokyo, many people are suffering from nosebleeds
due to radioactivity. [Absurd. Even decommission workers
at the Fukushima Daiichi do not suffer from any radiation-
related symptoms such as nosebleeds.]

On March 13, the Ministry of Internal Affairs and Communi-
cations (MIC) asked the public not to forward chain emails [21],
and on April 6, asked ISPs to take appropriate measures with re-
gard to hoaxes on the Internet [22].

Even today, however, hoaxes such as “the government and
mass media are concealing the facts about radioactivity” are
abundant. Such hoaxes have led some people to escape from safe
places like Tokyo to western parts of Japan, or even overseas.

4. TEPCO’s Electricity Data

Because of the failures of its Fukushima Daiichi (No.1) and
Daini (No.2) nuclear power plants due to the tsunami, the Tokyo
Electric Power Company (TEPCO) carried out scheduled black-
outs in a wide area including Tokyo, from March 14 onward.
TEPCO’s first announcement of the blackouts was an 8-page PDF
file apparently scanned from a fax output, as shown in Fig.3. As
people rushed to download the file, the TEPCO server became
overloaded. People began to mirror it on other sites and converted
it to readable/searchable formats. TEPCO’s announcements were
improved after that, but their practice of overwriting earlier files
when new announcements were made was confusing.

Image PDF files like that shown in Fig.3 were widely used
for presenting data after 3.11. Many were scanned from faxed
outputs. The fact that faxes are still the preferred communication
tool in Japan has led some researchers to develop a fax-based data
transfer system [23].

TEPCO provided a graphic chart showing the current electric-
ity demand on its website [24], but failed to give raw numbers.
This was inconvenient for application developers. A volunteer
developed an API that extracted approximate values from the im-
age. Later, TEPCO began to provide raw numbers in CSV format.
The data were used by various smartphone apps and portal sites
such as Yahoo! Japan.

However, on July 1, TEPCO changed the format of the CSV
file so that “yesterday’s demand” became “today’s forecast.”

© 2014 Information Processing Society of Japan
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Fig. 3 Part of TEPCO’s plan of blackouts for March 14, a PDF file appar-
ently scanned from fax output. At least two versions of the same
filename teiden20110313.pdf were released.

The Ministry of Economy, Trade and Industry (METI) noticed
TEPCO’s announcement on the night of June 30, and warned the
developers about the change at 22:01 from the @openmeti Twit-
ter account [25]. Yahoo! Japan fixed their API early the next day
(by 2:34), but smartphone apps that directly accessed TEPCO’s
CSV files displayed meaningless results. @openmeti tweeted
that METI was disappointed by TEPCO’s unexpected change of
format. This was one occasion when TEPCO and other infor-
mation providers did not understand the significance of machine-
readable data.

5. TEPCO’s Radiation Data

Before 3.11, TEPCO had a Web-based realtime monitoring
system, which showed radiation levels every ten minutes for eight
monitoring posts in the Fukushima Daiichi site. But the system
was stopped because of the earthquake.

The reactor crisis progressed rapidly, but instead of releasing
radiation data as soon as they were obtained, TEPCO took the
trouble of tabulating them on neatly bordered PDF files, as in
Fig. 4, and released them only once in a while. For example, the
file shown in Fig. 4 has /ModDate (PDF modification date) 14:00
and timestamp 14:20 of March 15; i.e., it was released more than
five hours after the record 11,930.0 uSv/h was observed at 09:00
near the main gate of the Daiichi site.

TEPCO apparently put in the unnecessary units by hand; on
at least one measurement they mistakenly entered Sv/h in place

@

of uSv/h. Other typos included commas “,” in place of decimal

points “.”, confusion between - (a.m.) and “I*#% (p.m.), and a
queer occurrence of “3” (the Japanese letter “O”) in place of “0”.
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Fig.4 The last page of the PDF file http://www.tepco.co.jp/cc/press/betul 1
j/images/110315d.pdf TEPCO released on March 15, 2011. The file
was linked from http://www.tepco.co.jp/cc/press/11031509-j.html,
but was later retracted and replaced by a new file.

Moreover, most of the numbers were in zenkaku (fullwidth) char-
acters, presumably for aesthetic reasons. To create a time-series
plot of the radiation level, as shown in Fig. 8, it was necessary to
convert the PDF files into a machine-readable format.

TEPCO’s files were typical examples of “bad data” [26]: data
intended for human consumption, not machine consumption.

For data to be machine-friendly, cells should not be merged,
and numbers should be in ASCII numerals without units. Date-
time values should be in a format that data-analysis software such
as Excel, Google Spreadsheets and R can interpret, as in the ex-
ample below (in CSV format [27]):

DateTime,Place,Gamma,Neutron,WindDir,WindSpeed
2011/03/15 06:00,Front Gate,73.2,,N,0.8
2011/03/15 08:20,Front Gate,807.7,,NE,1.5
2011/03/15 08:31,Front Gate,8217.0,,NE,1.5
2011/03/15 08:40,Front Gate,1726.0,,N,1.6
2011/03/15 08:50,Front Gate,2208.0,,N,1.8
2011/03/15 09:00,Front Gate,11930.0,,NNE,1.5
2011/03/15 09:15,Near MP-4,58.9,,,,

The gamma-ray and wind direction/speed data were very im-
portant at that time. They should have been published as soon as
they were obtained. They could have shared the data using an on-
line tool such as Google Spreadsheets (Google Drive). That way,
they did not even have to save the file and upload it to the server.

During the months after 3.11, the author converted much of
such “bad data” into machine-readable CSV files at http://oku.
edu.mie-u.ac.jp/"okumura/stat/data/, and posted plots similar to
those shown in Fig. 8 on Twitter. At that time, many scientists
and IT specialists felt that it was their responsibility to convert
obfuscated PDF files into machine-readable data, visualize them,
and give scientific explanations. A summary website [28] links to
many such activities.

On March 30, the Ministry of Economy, Trade and Industry
(METI) requested [29] the Keidanren (Japan Business Federa-
tion) member organizations (including TEPCO) to present the
disaster data in HTML, CSV, or other machine-readable formats,
rather than PDF; or provide APIs for machine processing. But
TEPCO’s way of releasing data did not change.

Moreover, TEPCO “secured” (copy-protected) their PDF files,
as shown in Fig. 5.

Citing the author’s blog article [30], an online media company

© 2014 Information Processing Society of Japan
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Fig. 5 TEPCO “secured” their PDF files so that document assembly, con-
tent copying, and page extraction were not allowed.

asked TEPCO why they secured their PDF files [31]. TEPCO an-
swered on April 4: “As for the publication of the monitoring data,
we have been securing the PDF files to prevent diverting or copy-
ing all or part of the information provided by TEPCO verbatim or
with modification,” which did not make sense.

METI apparently contacted TEPCO directly. On April 12,
TEPCO finally began to release CSV files in addition to PDF
files. A METI twitter account @openmeti revealed on the next
day, “For CSV of TEPCO’s radiation data, the arrangement with
TEPCO was done by [METT’s] Information Economy Division”
(https://twitter.com/openmeti/status/58168947572355073).

On October 17, 2012, TEPCO resumed the Web-based real-
time monitoring system, after 19 months of discontinuation, at
http://www.tepco.co.jp/nu/fukushima-np/f1/. It shows radiation
readings every 10 minutes, although with a curious delay of about
20 minutes.

6. MHLW and Food Contamination Data

After 3.11, the Japanese Ministry of Health, Labour and Wel-
fare (MHLW) has been publishing radioactivity measurements of
food every weekday (until April 2014, when the schedule was
changed to once per week). Measurements are mostly done by
local governments, which email the results to MHLW in Excel
form. MHLW copies them into one or more Excel files, converts
them to PDF, and publishes them on the MHLW website.

In MHLW’s old format, the cells for 1**Cs and '*’Cs had to
be merged when only the sum of these two cesium isotopes were
known. With Excel, it is easy to merge cells and format tables
visually, but it is impossible with CSV and RDBMS tables. On
March 30, 2012, MHLW revised the format. The new format has
three separate columns for '3*Cs, 37Cs and the total. If only the
total is known, the cells for *Cs and 37Cs are filled with “~”
(for “not available”). This small improvement made computer
processing much easier.

MHLW:'s files are not named systematically. The new results
are linked from the “What’s New” section of the MHLW home
page. This makes automatic discovery of new data difficult. They
should at least name CSV files systematically. A better approach
is to create a database system into which the local governments
can enter measurements directly.

Sugiyama and Uda[32] set out to make such a database sys-
tem. They had to convert MHLW’s PDF files to machine-readable
data “by hand,” which were double-checked by the voluntary ef-
fort of the Organization of Food-marketing Structure Improve-
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ment (OFSI). The search interface, http://yasaikensa.cloudapp.
net, built with the app engine provided by Microsoft, was re-
leased on April 11, 2011. The website came to be known as the
yasaikensa (vegetable test) site after its URL, although it was not
limited to vegetables.

For one year, the people behind the yasaikensa site contin-
ued updating the data every time MHLW published new PDF
files, but they finally decided to discontinue updating the data
at the end of March, 2012, and close the entire website at the
end of April. They released their code and data on GitHub
(https://github.com/udawtr/yasaikensa), and asked volunteers to
continue with the effort.

But it was not easy to deploy their code on a Linux server.
On April 1, 2012, the author of this paper created a simple
search interface from scratch[33]. To convert MHLW’s PDF
files to CSV, he used the pdftotext command-line utility, a simple
Ruby script, and some human intervention. The daily CSV files
and a merged one have been maintained at http://oku.edu.mie-u.
ac.jp/~okumura/stat/data/mhlw/. Volunteers developed several
websites and an iPhone app that used the data.

In May 2012, MHLW started to release monthly Excel files,
but daily files were still in PDF. On November 1, 2013, a new
website, http://www.radioactivity-db.info, that succeeded the ya-
saikensa site, was opened by the National Institute of Public
Health under contract with MHLW. The advent of this site fi-
nally obviated the one-man effort of this author. On March 11,
2014, the author discontinued updating the data.

MHLW does not report measurement errors. The measured
value (in Bq/kg) is reported only when it exceeds the detection
limit (30 limit); otherwise, it is written as < (less-than) followed
by the detection limit, e.g., “<25”. In the past, insignificant val-
ues were denoted as “ND” (not detected). People often could not
understand the difference between “<25” and “25”, or so pre-
tended in order to exaggerate the results *2.

7. Measurement and Simulation

After 3.11, people rushed to buy Geiger counters and other ra-
diation detectors, some of which were of poor quality. These tools
were generally calibrated, if at all, against the gamma ray from
some specific radioisotope, but many were also sensitive to beta
rays that have very short ranges, so amateur measurements on
soil surfaces often gave values that were far too large. Some even
thought that statistical (Poisson-distributed) fluctuations of radia-
tion counts were caused by blowing winds that carry radioactive
substances. This misconception was reinforced by newspapers
that reported “air” dose rates. In fact, virtually all radiation comes
from cesium-contaminated soil surface.

Fluctuating values must be averaged, and this is especially true
with radiation whose effect on humans is assumed to be propor-
tional to its time integral, but people often reported the maximum
value, which can be made arbitrarily large by decreasing mea-
surement intervals. For example, Fig.6 shows the radiation at
Shinjuku, where Tokyo’s official monitoring post resided. The

*2 For general food, allowable limit of radioactivity is now set to 100 Bq/kg,
which is more stringent than in most other countries. Virtually no food

with detectable radioactivity is on the market.
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Fig. 6 (Top) Radiation in Tokyo after 3.11, based on the data http://
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tom) the same data plotted by NHK.
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first plot shows hourly mean values with error bars showing fluc-
tuations. The gray belt represents the range of a natural radiation
level, 0.028-0.079 uGy/h. The mean value for 10:00-10:59 of
March 15 was 0.496 uGy/h, with a fluctuation of 0.160-0.809.
The mean value for the whole day was 0.111 uGy/h. The second
plotis by NHK, the Japanese national broadcaster. Unfortunately,
they used the maximum value of the fluctuation as the represen-
tative value of each day.

The Japan Meteorological Agency kept silent about the ra-
dioactive plume, but institutions overseas began publishing var-
ious simulation results. Examples were Spiegel Online [34],
Australian Central Institution for Meteorology and Geodynam-
ics http://www.zamg.ac.at, and German Meteorological Service
http://www.dwd.de/. Most of these simulations merely showed
wind trajectories, for at that time there was no reliable informa-
tion as to when and how much radioactive substances were emit-
ted. Google Japan, which developed the renowned Person Finder
and many other useful services for the disaster, also considered
services related to radioactivity as early as March 13, but the idea
was abandoned because of the uncertainty of interpretations [17].

Academic societies kept silent. On March 18, the Meteoro-
logical Society of Japan published an unusual statement [35] on
its website, asking the members of the society not to speak out,
because the Ministry of Education, Culture, Sports, Science and
Technology (MEXT) would provide official information. Such a
“single voice” (so called in Japan) attitude was much criticized
later.

Indeed, a system called SPEEDI (System for Prediction of En-
vironmental Emergency Dose Information) [36], [37] was being
operated by an organization affiliated with MEXT. At first, be-
cause no information of radioactive emission was known, only
“unit emission” simulations, which supposed an emission of
1 Bg/h, were carried out. The results were not disclosed to the
public, but were sent to the Fukushima prefectural office and
other relevant parties by email or fax. SPEEDI calculates the
distributions of emitted particles, as in Fig. 7, from realtime wind
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Fig. 7 A SPEEDI simulation result emailed to Fukushima prefecture on
March 15, 09:32, just after the crucial radioactive emission occurred.
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Fig. 8 (Top) Radiation at the main gate of Fukushima Daiichi, based on
TEPCO data. The biggest emissions occurred during March 15-16.
(Bottom) Radiation at Iitate village, northwest of Fukushima Daiichi.

data, based on the advection-diffusion model.

People at the Fukushima prefectural office were unable to make
use of such simulations. They even deleted many such emails, be-
cause their mailbox was limited to a scant 25 MB [38].

All of the 86 SPEEDI results that Fukushima prefecture re-
ceived by email and fax were identified and disclosed on the
Web [39]. As always, they were in PDF. Volunteers created ani-
mated renditions of them (e.g., Ref. [40]), which showed that the
wind directions were continually changing; without emission in-
formation, it was difficult to tell in which direction people should
evacuate. It was reasonable for them to just go farther from the
nuclear plant, provided that the road was not blocked by tsunami
debris or fallen trees.

The crucial damage to one of the reactors occurred in the morn-
ing of March 15, making a surge in radiation levels, as shown in
Fig. 8. At that time the wind was blowing southwest, as in Fig. 7,
but during the course of the day the wind gradually changed to
northwest. Rain in the evening, which later turned to sleet, made
airborne radioactive substances drop and stay on the soil in the
northwest direction. This can also be seen in Fig. 8 for litate vil-
lage, 39 km northwest of the plant. During 13:00-14:00 radiation
began to rise, and at 18:20 it recorded 44.70 uSv/h. Even the city
of Fukushima, the capital of Fukushima prefecture, 63 km north-
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Fig. 9 Internal radiation dose of March 12-23, a “prediction” backward in
time, released on March 23, 2011.

west from the plant, recorded 24.24 Sv/h at 18:40. These values
were tabulated and published on the Fukushima prefecture web-
site in PDF.

On March 15, a car from MEXT headed for the Fukushima
Daiichi plant via Fukushima prefectural office. Later that day, at
20:40-20:50, they found an area of quite strong radiation, 200—
300 pSv/h, 20 km northwest of the plant. A two-page PDF doc-
ument [41, the last PDF file] showing the result and the map was
published on the MEXT website early next day at 01:05, and
@mextjapan tweeted the URL at 05:12. This was the first evi-
dence of strong contamination in the nortwest direction.

More extensive on-vehicle measurements by MEXT on March
16-17 confirmed skewed contamination. The results were
promptly released on the MEXT website. However, some news-
papers accused MEXT of hiding the details.

On March 17-20, the US DOE/NNSA conducted aerial mea-
surements [42]. The results clearly showed a skew toward the
northwest direction. They were provided to Japan on March 18-
22, but were not disclosed to the public [43].

On March 16, the office in charge of SPEEDI was transferred
from MEXT to NSC[18].

On March 23, NSC released a map, Fig.9, showing the first
realistic estimation of exposure, for the period between 06:00
March 12 and 00:00 March 24, using the observed contam-
ination as input, and running SPEEDI in the inverse simula-
tion mode [44]. This “prediction” backward in time confused
some media, which accused the government of concealing the
computer prediction and exposing people to radiation [45], [46],
[47]%3.

8. Changing URLs

According to Tim Berners-Lee, “cool URIs don’t change” [49],
but many 3.11-related URLs have changed. An example of a
strangely short-lived URL is the government’s recovery support
website, http://hirogetai.go.jp, which was established on Septem-
ber 17, 2011 and vanished on June 30, 2012.

Radiation-related data from local governments were some-

*3 Indeed, some of the many early simulations “predicted” the northwest

contamination. An example is the third PDF file of the second set of
calculations linked from the NISA SPEEDI page [48].
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times released on the Web in such a way that previous data were
overwritten by new ones or silently deleted.

Just after 3.11, MEXT’s website http://www.mext.go.jp was
the best source of information on radioactivity from the gov-
ernment. MEXT soon established a dedicated website http://
radioactivity.mext.go.jp. In hindsight, such a special-purpose
website should not have been under the MEXT domain; it should
have been independent of the administrative hierarchy of the gov-
ernment.

In April, 2012, the website was completely reorganized,
and the old site was moved to http://radioactivity.mext.go.jp/
old/. At this point the comprehensive realtime radiation map
http://radioactivity.mext.go.jp/map/ was introduced. Fukushima
prefecture also created a similar map at http://fukushima-
radioactivity.jp. Most of the radiation telemeters within the pre-
fecture are listed on both sites, but some are listed on only one of
them, presumably for administrative reasons.

On September 19, 2012, the Nuclear and Industrial Safety
Agency (NISA) and NSC were abolished and replaced by the
new Nuclear Regulation Authority (NRA, http://www.nsr.go.
jp; the domain name suggests that the organization name was
changed at the last minute). The NISA and NSC websites were
moved to http://www.nsr.go.jp/archive/nisa/ and http://www.nsr.
go.jp/archive/nsc/, respectively. The radioactivity-related task-
force of MEXT was transferred to NRA, and the website http://
radioactivity.mext.go.jp was changed to http://radioactivity.nsr.
go.jp. The renowned radiation map http://radioactivity.mext.go.
jp/map/ was also moved to http://radioactivity.nsr.go.jp/map/. At
this point, the “old” site http://radioactivity.mext.go.jp/old/ was
lost.

As another example, SPEEDI simulation results were initially
published on at least three websites: MEXT [50], NSC[51], and
NISA [48]. All of these URLs have changed since then. On
March 2014, the Fukushima Prefecture website has undergone
drastic restructuring, which changed every URL except the home
page.

To solve the problem of ever-changing and vanishing Web con-
tents, Japanese National Diet Library (NDL) has been conducting
the Web Archiving Project (WARP) [52] since 2002. Compared
to the renowned Internet Archive http://archive.org, the scope of
WAREP is limited because of the stronger copyright law of Japan.
WARP archives some of the above-mentioned websites, as well
as the National Diet of Japan Fukushima Nuclear Accident In-
dependent Investigation Commission website, http://naiic.go.jp,
which immediately went offline after its duty was accomplished.
On the other hand, the Government’s Investigation Committee
(ICANPS) site http://icanps.go.jp/ is now part of the Cabinet Sec-
retariat site, http://www.cas.go.jp/jp/seisaku/icanps/.

On November 5, 2012, NDL released the experimental ver-
sion of its Great East Japan Earthquake Archive. The completed
version was released on March 7, 2013 [53]. In accordance with
Japanese copyright law, web archiving requires the consent of the
copyright holder. Many organizations, including the central and
local governments, opted to refuse many of their archived pages
to be viewed on the Internet. Many pages are only allowed to be
browsed inside the NDL building.

© 2014 Information Processing Society of Japan

The Ministry of Internal Affairs and Communications (MIC)
published a 354-page guideline for constructing and operating
such digital archives [54]. One of their recommendations is to
use durable formats such as PDF/A. However, archiving numeri-
cal data needs a separate consideration.

Recently, the Physical Society of Japan and the Japan Society
for Archival Science jointly announced their effort to preserve
and archive radiation data of the Daiichi accident [55], although
the fruit is yet to be borne.

9. Conclusion

In the aftermath of 3.11, Twitter and other services on the
net were valuable, but in-house information systems and systems
with single points of failure often turned out to be unusable. The
central and local governments relied on phones, emails and faxes
when online groupware and videoconferencing were becoming
the norm.

After the nuclear accident, TEPCO and the governments had
trouble presenting data. They tabulated data neatly into paper-
friendly PDF files, sacrificing promptness, accessibility, and
machine-readability. Further, they were unaware of the impor-
tance of data archiving when they overwrote old files, changed
URLSs, and reorganized websites.

Media literacy was important when speculations and false in-
formation were rampant on the net and sometimes on the conven-
tional media.

The 3.11 data and memories are quickly dissipating. It is our
responsibility to preserve them and keep learning lessons from
them.
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