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Mandate of UNSCEAR

• Scientific Committee of UN General Assembly

• Assess levels, effects & risks of ionizing radiation
– identify emerging issues
– evaluate levels and effects
– improve knowledge

for  General Assembly, scientific community & public
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Technical underpinning

1963 partial test ban treaty

1996 reductions in 
international radiation 
exposure limits for 
workers and public

Recent international action plans on worker, 
patient and environmental protection

Recovery from Chernobyl accident

1972 UN Conference 
on Human 
Environment
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Science underpins protection

issues
levels
trends

ICRP
Protection philosophy, 
principles and unitsissues

effects
risks

ILO convention 115: 
occupational 

radiation protection

FAO/WHO 
Codex Alimentarius Commission 

(food contamination guides)

UN transport regulations for 
radioactive material

implemented by 
Member States

IAEA, WHO, ILO, FAO etc.
-Safety standards
-Protection programmes

UNSCEAR
Scientific basis

recommendations
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Member States on UNSCEAR

Scientists from 27 UN Member States designated by General Assembly
UNEP provides secretariat

Other States and international organizations provide relevant data

• Argentina
• Australia
• Belarus
• Belgium
• Brazil
• Canada
• China
• Egypt
• Finland

• France
• Germany
• India 
• Indonesia
• Japan
• Mexico
• Pakistan
• Peru
• Poland
• Rep. of Korea

UNSCEAR assessments are conducted 
on behalf of all 193 Member States and represent consensus 
of United Nations system on these matters

• Russian Federation
• Slovakia
• Spain
• Sudan
• Sweden
• Ukraine
• UK
• USA



Fukushima assessment
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Background

• 11 March 2011 earthquake 9.0 
and tsunami 
– >500 square kilometres flooded
– 20,000 lives lost

• Worst civil nuclear accident 
since Chernobyl in 1986
– Three of six reactor cores at 

Fukushima-Daiichi nuclear power 
station severely damaged

– Large radioactive releases 
(about 10-20% of Chernobyl)

United Nations Scientific Committee on the Effects of Atomic Radiation 9



Actions taken by Government

• Evacuation of about 78,000 people 
within 20km radius

• Sheltering of about 62,000 people 
living 20 - 30 km

• April 2011: Evacuation of about 
10,000 more people because of high 
radiation levels on ground

• Reduced exposure by up to 90%

• Other repercussions:
– Deaths associated with evacuation 

itself

– Socio-economic impact (e.g. loss of 
livelihood, discrimination)

– Impact on mental and social well-being
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Specific objectives - to address following:
Source term:
• What is amount and nature of radioactive material released to environment? How much to air? How much to sea?
• What radionuclides were released?
• What was time profile? What events led to releases and dispersion patterns?
Environmental dispersion and deposition
• What was dispersion pattern (air and sea)? Deposition pattern and modality? What radionuclides were deposited?
• Where are hotspots and how can they be explained?
• How does it compare with accidents at Chernobyl, TMI, and Windscale?
Public:
• Which are key exposure pathways?
• What were protective actions taken?
• What were key organ and effective doses to adults, children, infants, foetus in each prefecture (and some specific 

settlements/districts) and in other countries and/or regions of world? 
• What were doses for first year based on measurements? 
• What doses are projected for beyond first year?
• What were populations most at risk?  
Workers:
• What were exposures of operational staff and emergency response personnel (levels and at what times)? 
• What protective actions were taken?
• What effects were observed if any?
• What groups of workers were most at risk? How can they be characterized?
Effects on the natural environment 
• What are levels and time profiles of contamination in various foodstuffs, and expectations based on past experience?
• In what components of natural environment is there significant accumulation of radionuclides? What were doses and dose 

rates to plants and animals? What effects were observed? 
General aspects:
• What assumptions have been made regarding additional exposures or risks of further emissions?
• How confident is UNSCEAR in representativeness and quality of information, and of their assessment?
• What is likely impact on human health and environment? For what time period are effects expected and of what type?
• What are unknowns and needs for future research or follow-up?
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Organization of Work

Following groups were organized:

1. Coordination Group: Coordination of work

2. Expert Group A: Data compilation, screening, quality 
assurance

3. Expert Group B: Radionuclide releases and dispersion

4. Expert Group C: Doses and effects on public &  
non-human biota

5. Expert Group D: Worker doses

6. HIT Group: Health implications (public & workers)

7. Final QA Group: Completion of work
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Over 80 experts offered

January 2012



Global data offered

• Member States (25 countries):
- Japan, Argentina, Australia, Belarus, Belgium,

Canada, China, Finland, France, Germany, India,
Indonesia, Mexico, Pakistan, Poland, Republic of
Korea, Russia, Slovakia, Spain, Sweden, UK, USA,
Philippines, Malaysia, Singapore

• International Organizations:
- IAEA, WHO, FAO, WMO, CTBTO



Scientific findings
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Source term - major radioisotopes

Two main radioisotopes for dose 
assessment:

1. Iodine-131 (I-131):
Accumulates in thyroid;   
delivers mainly beta-ray dose 
for few weeks

2. Caesium-137 (Cs-137):
Distributes in whole body; 
continues to deliver gamma-
ray dose over many years
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Reviewed source terms (1/2)

Reference Date of 
publication

Total release (PBq) Approach used Comments
131I 137Cs

IRSN 22 March 2011 90 10 Accident progression Based on limited information while the 
accident was still progressing

ZAMG 22 March 2011 400 33 Reverse modelling Based on limited information while the 
accident was still progressing

NISA 16 April 2011 130 6 Accident progression

Chino et al. 2 May 2011 150 13 Reverse modelling Release estimates for the period March 12 to 
March 15 only and based on limited data 
available at the time. Subsequently refined 
by Katata et al. (2012) and Terada et al. 
(2012)

NISA 6 June 2011 160 15 Accident progression Total release only; no estimate of temporal 
resolution

Quélo et al. 17 July 2011 197 20.6 Accident progression 
and reverse 
modelling

Based on analyses of the progression of the 
accident in each reactor, using IRSN codes, 
and detailed analysis of dose rate 
measurements on and off-site

Schöppner et 
al.

10 November 
2011

212 12 Inverse modelling

Katata et al. 9 Feb 2012 130 11 Reverse modelling Refinement of Chino et al. (2011) using more 
extensive monitoring data that subsequently 
became available for the whole period during 
which significant releases occurred
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Reviewed source terms (2/2)

Reference Date of 
publication

Total release (PBq) Approach used Comments
131I 137Cs

NISA 16 February 2012 150 8 Accident progression

Stohl et al. 23 February 2012 – 37 Inverse modelling Based on CTBTO measurements in the 
northern hemisphere. Guided by a first 
estimate based on assumptions as to the 
total release from the three reactors and 
from the spent fuel pool of Unit 4, analyses 
of the accident sequence using MELCOR 
and on-site measurements of dose rate. 
Appears to be an overestimate compared 
with most other estimates

Winiarek et al. 9 March 2012 190–380 12 Inverse modelling Obtained similar results when using inverse 
modelling with and without a first estimate; 
used the estimate of Quélo et al. as first 
guess in former case

Terada et al. 22 May 2012 120 9 Reverse modelling Further refinement of Chino et al. (2012) and 
Katata et al. (2012)

TEPCO May 2012 ≈500 ≈10 Reverse modelling Based on dose rates measured by 
monitoring vehicles on site

JNES 17 October 2012 250–340 7.3–13 Accident progression

Saunier et al. 11 November 
2012

103 15.5 Inverse modelling Used an original approach to inverse 
modelling based solely on dose rate 
measurements from 57 monitoring stations 
in Japan
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Source term

• Range of atmospheric releases:

1. I-131: 100 to 500 PBq

2. Cs-137: 6 to 20 PBq

Lower by factor of 10 and 5, respectively, than from 
Chernobyl accident; release pattern very different

• Liquid discharges of I-131 and Cs-137 to Pacific Ocean 
estimated as around 10 and 50 per cent of corresponding 
atmospheric releases, respectively  

• Note: releases to sea are still ongoing
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External dose estimation

Figure (left): Deposition of Cs-
137 on the ground in and near 
Fukushima Prefecture.

+

MC1
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Internal dose estimation

• Few direct measurements of internal exposures were 
available for general public

• Committee relied on various models to estimate doses
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Doses for the public

• As to the people who lived in the evacuation zone:

1. Average effective dose of adults: less than 10 mSv

2. Average thyroid absorbed dose of adults: up to 30 mGy

3. Effective dose of 1-year-old infants: twice that for adults

4. Thyroid dose of 1-year-old infants: up to about 70 mGy

• Those living in other districts estimated to have received 
considerably lower doses on average

• Larger doses cannot be discounted for some individuals, 
because of large potential variability
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Worker doses

• About 25,000 workers involved in mitigation & other 
activities

1. Average effective dose: 12 mSv

2. High dose population: 0.7 % workforce estimated to 
have received more than 100 mSv

3. Thyroid dose: 13 workers estimated to have received 
high doses in range of 2 to 12 Gy mostly from I-131; 
contribution of short-lived radionuclides is uncertain 
but considered to be underestimated
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Health implications

• No radiation-related deaths and acute disease have 
been observed

• Most important health effect of accident is on mental and 
social well-being; depression and post-traumatic stress 
symptoms already reported 

• A discernible increase in cancer incidence in population 
not expected

• An increased risk of cancer for the more than 160 
workers who received over 100 mSv can be inferred, 
though the small change in cancer incidence is expected 
not to be discernible



Thyroid cancer among children

• Can infer an increased risk of thyroid cancer from models, 
especially for children

• Major thyroid screening programme of 360,000 children in 
Fukushima Prefecture being conducted in Japan

• Increased rates of detection of thyroid abnormalities and 
cancer have been reported; confounded by use of modern, 
highly-sensitive ultrasonography

• Radiation-related cancers are indistinguishable from 
cancers due to other causes

• Early results are compatible with similar screenings in 
locations not affected by the accident
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Experience from Chernobyl

• Distress can cause physical stress
symptoms

• People live under chronic fear about
– their and their children’s health
– how to live in a contaminated 

environment

• Lack of trust in national authorities
• Local doctors ignorant about radiation
• Confusion over exposures and effects
• Theories and rumours abound
• Scientists have inconsistent references

with which to respond
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Environment (non-human biota)

• Exposures generally too low for acute effects
– effects in marine environment would be confined to areas where 

highly radioactive water was released
– biomarker changes for terrestrial species cannot be ruled out, but 

significance for populations unclear. Effects would be limited to 
highest deposition areas

• Protective actions and remediation have significant impact 
on environmental goods and services, resources and 
amenities
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Future work
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Programme of work
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• Discuss the document 
plan

2011 
(58th session)

• Discuss the interim 
report

2012 
(59th session)

• Discuss key findings for 
UN General Assembly

2013
(60th session)
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UNSCEAR Fukushima report

Scientific Annex:

1. Main scientific report (scientific annex to key 
findings), written for scientific audience not 
knowledgeable about ionizing radiation; and

2. Detailed scientific appendices, written for 
scientific audience who are familiar with 
radiation sources, dosimetry and health 
effects assessments with attachments.

3. Electronic attachments: datasets used, 
detailed methodologies, animations etc. 2013
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Completion of Fukushima assessment

The schedule envisaged on remained work:

29 Nov 2013: Finish updates of annex; make final edits for 
consistency

9 Dec 2013: Circulate annex & attachments to UNSCEAR 
Representatives for final endorsement (three-weeks 
review)

Early Jan 2014: Finalize the main text of the annex; 
translate it to Japanese

Late Jan 2014: Finalize the appendices & attachments

Feb 2014: Launch the Fukushima report as Volume I of 
UNSCEAR 2013 report



Summary remarks

• Committee may yet have overestimated average exposure of 
public, but values are still somewhat lower than – but consistent 
with - the WHO preliminary dose estimates of May 2012

• Although small cancer risks can be inferred from models, any 
increased incidence due to radiation exposure is not expected to 
be discernible against background rates of disease and the 
natural variability of such rates

• Some specific groups need to be followed more carefully, such as 
children who received high thyroid doses and workers 

• Environmental effects may have been transient and localised

• Indirect impact on social and mental wellbeing related to the 
accident is considerable
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Contact details

Malcolm Crick

Secretary of UNSCEAR
Vienna International Centre

Wagramerstrasse 5
P O Box 500

A-1400 Wien, AUSTRIA

Tel: +43-1-26060-4330
Fax: +43-1-26060-7-4330

Email: malcolm.crick@unscear.org
Web: www.unscear.org


