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- 1997-2017: “Antimatter” team leader at CERN 


- No past experience in radiation protection, 
nor risk communication

I am here today because of 
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3000 → 150,000 in a few days
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The number of my twitter followers
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Science Magazine Blog 
October 2014

10/7/14, 22:28Twitter's science stars, the sequel | Science/AAAS | News

Page 5 of 17http://news.sciencemag.org/scientific-community/2014/10/twitters-science-stars-sequel
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Citations: 3,338 K-index: 210

Total number of tweets: 29,900

Keio University, Japan

24. Marion Nestle, Nutritionist

118,000 followers @marionnestle (http://twitter.com/@marionnestle) 

Citations: 7,176 K-index: 159

Total number of tweets: 3,944

New York University, United States

25. Dambisa Moyo, Economist

104,000 followers @dambisamoyo (http://twitter.com/@dambisamoyo) 

Citations: 1,612 K-index: 226
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Barclays, United Kingdom

26. Lawrence M. Krauss, Theoretical physicist

104,000 followers @LKrauss1 (http://twitter.com/@LKrauss1) 

Citations: 10,206 K-index: 125

Total number of tweets: 1,632

Arizona State University, United States

27. Danah Boyd, Social media scientist

103,000 followers @zephoria (http://twitter.com/@zephoria) 

Citations: 16,274 K-index: 107

Total number of tweets: 4,755

Microsoft Research, United States
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My Fukushima-related work has been 
funded entirely by donations (which I didn’t 

ask for) from my twitter followers


(total ~ 200,000 USD equivalent)

Cloud funding
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Myths vs Facts
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Myth Fact
The Fukushima Dai'ichi 
NPP (FDNPP) accident 
severely contaminated 
entire Japan,

and the contamination still 
prevails.

Repeated measurements 
have shown  
← these to be untrue

Evacuation area: 370 km2 
(2.7% of Fukushima 
Prefecture, <0.1% of 
Japan, as of March 2019)

The average air dose rate 
within 80km of FDNPP 
dropped to ~1/4.

Soil contamination
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Myth Fact

Our "PNAS" paper: estimated by using 
a dispersion model and a preliminary 
"source term".

Airborne monitoring result (as of July 
2012).
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Fig. 2. Total deposition of 137Cs. (A) Gridded total 137Cs deposition values for the period March 20–April 19 using our reference DRT value of 0.005. Outputs
with 0.2° × 0.2° were interpolated to finer grid using cubic interpolation. Squares in black denote the observation locations in each prefecture (Table S2).
(B) Comparisons between total observed depositions for the period March 20–April 19 and estimates at the grid point of each observatory location (Table S2)
in the selected prefectures, using different DRT values to derive the scaling factor for the model output. Orange, black, and gray boxes denote no observation
(Miyagi) and missing observations (Yamagata, between March 29 and April 3; Fukushima, before March 27), respectively.

Fig. 3. The estimated 137Cs concentration in soil. We used DRT of 0.001 (upper bound estimate on 137Cs deposition within all of our estimates with DRTs of
0.001–0.1) and CC of 53 kg m−2. Outputs with 0.2° × 0.2° were interpolated to finer resolution using cubic interpolation. The Merged IBCAO/ETOPO5 Global
Topographic Data Product (25) was used to mask out ocean area below 0 m above sea level (a.s.l.).

PNAS | April 30, 2013 | vol. 110 | no. 18 | 7527
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文部科学省によるଐ本μ׎の航空機モニタリングの測定結果について
（ଐ本μ׎の地表面へのセシウム137の沈着量）

䠄ཧ⪃㻠䠅

※東日本全域のうち、第2次航空機モニタリングの範囲（福島第一原子力発電所から80～100km圏内(南側は120㎞）、第4次航空機モニタリングの
範囲の一部(福島第一原子力発電所から40～80km圏内)、愛知県、青森県、秋田県、石川県、岩手県、神奈川県、岐阜県、埼玉県、静岡県、
千葉県、東京都、富山県、長野県、新潟県、福井県、福島県西部、山梨県については、西日本等の航空機モニタリングで開発した天然核種の影響を
詳細に評価する手法を用いて、これまでのモニタリングの測定結果を改訂

Soil contamination
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2011 Mar 17 ~ 2012 Apr 1 ~

Bq/kg
 Bq/kg


Food Safety
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Myth Fact
All Fukushima/Japanese 
foodstuffs are 
contaminated with 
radioactivity (at the level of 
100 Bq/kg).

The health of Fukushima 
residents is at risk.

Repeated measurements 
have shown  
← these to be untrue

Examples:

1. Whole body counter 

data

2. School lunch data

3. Rice data

4. Fish data

Food Safety
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Cs γ-ray

γ-ray

whole body 
counter

Food Safety (WBC)
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Internal radiocesium contamination of adults and children in Fukushima
7 to 20 months after the Fukushima NPP accident as measured by

extensive whole-body-counter surveys

By Ryugo S. HAYANO,*1,† Masaharu TSUBOKURA,*2 Makoto MIYAZAKI,*3

Hideo SATOU,*4 Katsumi SATO,*4 Shin MASAKI*4 and Yu SAKUMA*4

(Communicated by Toshimitsu YAMAZAKI, M.J.A.)

Abstract: The Fukushima Dai-ichi NPP accident contaminated the soil of densely-
populated regions in Fukushima Prefecture with radioactive cesium, which poses significant risks
of internal and external exposure to the residents. If we apply the knowledge of post-Chernobyl
accident studies, internal exposures in excess of a few mSv/y would be expected to be frequent in
Fukushima.

Extensive whole-body-counter surveys (n F 32,811) carried out at the Hirata Central Hospital
between October, 2011 and November, 2012, however show that the internal exposure levels of
residents are much lower than estimated. In particular, the first sampling-bias-free assessment of the
internal exposure of children in the town of Miharu, Fukushima, shows that the 137Cs body burdens
of all children (n F 1,383, ages 6–15, covering 95% of children enrolled in town-operated schools)
were below the detection limit of 300Bq/body in the fall of 2012. These results are not conclusive for
the prefecture as a whole, but are consistent with results obtained from other municipalities in the
prefecture, and with prefectural data.

Keywords: Fukushima Dai-ichi NPP accident, radioactive cesium, whole-body counting,
committed effective dose

1. Introduction

The severe accident involving the Fukushima
Dai-ichi nuclear power plant (NPP),1) triggered by
the Great East Japan Earthquake and resulting
Tsunami on March 11, 2011, dispersed large amounts
of radionuclides, which were deposited on soil and
water in Fukushima Prefecture and surrounding
regions of Japan. A recent airborne monitoring
survey2) carried out by the Japanese government

(Fig. 1) shows that the surface deposition density
of 137Cs amounts to 60 k–300 kBq/m2 in such
densely populated cities as Fukushima (population
!280; 000) and Koriyama (population !330; 000).

Post-Chernobyl accident studies show that the
level of internal radiation exposure of residents from
ingestion of contaminated foodstuffs is nearly propor-
tional to the deposition density; according to the
UNSCEAR 1988 report on the exposures from the
Chernobyl accident,3) the mean transfer factor from
137Cs deposition density (kBq/m2) to first-year
committed effective dose (µSv/y) for adults is about
20. If this also applies to the Fukushima Dai-ichi
case, the committed effective dose (CED) would
be about 2mSv (i.e., average daily intake of 137Cs
!400Bq/day, or body burden of !60; 000Bq/body,
or body concentration of !800­900Bq/kg) for adults
living in the region where the 137Cs deposition density
is "100 kBq/m2 (typical of Fukushima City).

Note that the airborne monitoring surveys4)

and the soil sample analyses5) have shown that the
ratios of deposition amounts of 134Cs (half life

*1 Department of Physics, The University of Tokyo, Tokyo,
Japan.‡

*2 Division of Social Communication System for Advanced
Clinical Research, Institute of Medical Science, The University of
Tokyo, Tokyo, Japan.‡

*3 Department of Radiation Health Management,
Fukushima Medical University, Fukushima, Japan.‡

*4 Hirata Central Hospital, Fukushima, Japan.‡
† Correspondence should be addressed: R. Hayano, Depart-

ment of Physics, The University of Tokyo, 7-3-1 Hongo, Bunkyo-
ku, Tokyo 113-0033, Japan (e-mail: hayano@phys.s.u-tokyo.ac.jp).

‡ Research institute of radiation safety for disaster recovery
support, Hirata village, Fukushima, Japan.

Proc. Jpn. Acad., Ser. B 89 (2013)No. 4] 157

doi: 10.2183/pjab.89.157
©2013 The Japan Academy

‣ Internal exposure of Fukushima people surprisingly low


- children 100% (adult 99%) below detection limit 
already in 2012

WBC measurements of some 30,000 residents in 2011-2012

The first actual data published in English

Included in the UNSCEAR report

Food Safety (WBC)
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137Cs in Japanese adult male in 1964 
was much higher than in Fukushima

←1964 ~ 550 Bq/body

99% of Fukushima people 
were below this level already in 2012

600 Bq →

0
1955 1960 1965 1970 1975 1980 1985 1990 1995

300 Bq →

Food Safety (WBC)
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I proposed to measure school lunch

the government funded the project from 2012

Food Safety (School Lunch)
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福島市の給食まるごと検査結果

Cs detection limit ●  

Cs detected ⚫

started to serve local rice but 
Cs-level did not increase

Fukushima-city school lunch:                           free of radiocaesium 

(results of other municipalities are similar)

Food Safety (School Lunch)

Source: Fukushima Prefecture School Board
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School lunch measurements - summary

Food Safety (School Lunch)

# of samples # of samples 
> 1 Bq/kg

Maximum 
Bq/kg

2012 1962 14 2.53

2013 2480 6 1.28

2014 2859 0 -

2015 2669 2 1.14

2016 3488 0 -

Source: Fukushima Prefecture School Board
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Every rice bag harvested in Fukushima, more than 
10,000,000 (30 kg each), measured every year

71  in 2012

28  in 2013

  2  in 2014

  0  in 2015

  0  in 2016

  0  in 2017

  0  in 2018

The number of bags which 
exceeded the 100 Bq/kg limit

source: Fukushima Prefecture - https://fukumegu.org/ok/contentsV2/kome_summary_2.html 

Food Safety (Rice)

https://fukumegu.org/ok/contentsV2/kome_summary_2.html
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Fishery products monitoring results (Apr 2011 - Mar 2019)

Source: Fishery agency -  http://www.jfa.maff.go.jp/e/inspection/index.html

Food Safety (Fish)

←2011→←2012→←2013→←2014→←2015→←2016→←2017→←2018→

http://www.jfa.maff.go.jp/e/inspection/index.html
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Myth Fact
The radiation level (air dose 
rate) is high in Fukushima. 


- It is dangerous to visit 
Fukushima.


- It is out of question to 
live in Fukushima.

Except for the areas under 
the evacuation order, the 
external doses received by 
Fukushima residents are 
similar to those in other 
parts of the world.

Examples:

1. High school data

2. School children data

3. Seoul/Tokyo data

External exposures
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co-authored by 233 high school students, teachers, and experts

from Japan, France, Poland and Belarus

49
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Fukushima-city school children (below 15 yo)
mean “additional” annual exposures - 7-year trend
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20 "d-shuttles" in Seoul, in collaboration with Dongbuk high school
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Seoul
The median external dose in Seoul is higher than in Fukushima


(But this does NOT mean living in Seoul is dangerous)

External exposures (Seoul/Tokyo data)
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Earthquake 
& Tsunami 

Death 
(+missing)

Disaster-
related 
Death

Death due 
to radiation

Iwate 5788 467 0

Miyagi 10761 928 0

Fukushima 1810 2268 0

as of March 2019, 8 years after the earthquake

Death toll - earthquake, Tsunami, FDNPP
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‣ In 8 years, lots of data have been accumulated, 
e.g., soil contamination, food contamination, 
external as well as internal exposure doses of 
residents.


‣ Please DO use the data, NOT the estimates (such 
as in our PNAS paper), when discussing 
radiological consequences of the FDNPP accident.

Conclusions
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‣ Fukushima food: safe to eat,  
Fukushima is safe to live in. 


‣ Normal life is returning to ~2 M Fukushima residents 
(although there are still ~42 k evacuees). 


‣ The risks due to internal/external exposures have 
been found to be small.


‣ However, psychosocial and economical problems 
still remain.

Conclusions


