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Fig. 1 Broadcasting center of the web symposium.
The operation of the symposium, such as moderating the sessions, broadcasting, and a part of the presentation, was conducted at
this center operated by the organizing and program committees, located in Makuhari Messe, Chiba, Japan.
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Fig. 2 Poster of the symposium. The building displayed on
the poster is the “Dose Assessment Building for Advanced
Radiation Emergency Medicine.”

missions (EPREV). Regarding monitoring, he explained
the International Radiation Monitoring Information System
(IRMIS). He also reported that 36 state parties registered for
the Response and Assistance Network (RANET). As his last
topic, he introduced the future planned activities of the IAEA.

The second lecture was presented by Mr. Toshimitsu
HOMMA, NRA of Japan, entitled “Continuous improvement
of the NRA Guide for Emergency Preparedness and
Response.” He explained the management system described in
“the NRA Guide for Emergency Preparedness and Response.”
First, he introduced lessons learned from the Fukushima NPP
accident. Based on that experience, improvements in the
system were introduced, including emergency classes, zoning
as Precautionary Action Zone (PAZ) and Urgent Protection
Action Planning Zone (UPZ) and actions based on Emergency
Action Levels (EALs) or Operational Intervention Levels
(OILs). Finally, he explained the medical system required
during a nuclear emergency and iodine thyroid blocking (ITB).

The third lecture was presented by Dr. Tomohiko MAKINO,
Cabinet Office of Japan, entitled “Reorganization of a Nuclear
Emergency System in Japan after the Fukushima Daiichi
Nuclear Power Plant Accident.” He first explained the lessons
learnt from the Fukushima NPP accident, including problems
during evacuation. He explained the organization of the
nuclear emergency management. He described the nuclear
emergency disaster prevention drill in FY 2019. Lastly, he
mentioned actions taken during the COVID-19 pandemic.

The fourth lecture was presented by Dr. David BROGGIO,
Institut de radioprotection et de streté nucléaire (IRSN),
France, entitled “Current status and update of radiation
emergency preparedness for radiological/nuclear disasters
in France.” He started his lecture with a description of the
safety action plans for nuclear power plants. He also explained
the policy for the management of the post-accidental phase,
which includes the distribution of stable iodine. Lastly,
the development of new tools and methods was explained,
including inverse modeling, to detect the source of radio-
nucleoid release.

The last lecture of session 1 was presented by Dr. Carol
IDDINS, Radiation Emergency Assistance Center/Training Site
(REAC/TS), Oak Ridge Institute for Science and Education
(ORISE), USA, entitled “Radiation emergency preparedness
for radiology/nuclear incidents: Current status and update for
the United States.” She described a crisis and consequence



Topics 51

management plan in the United States. The lecture covered
the organizations involved, stockpile medications, laboratory
networks and experts such as Radiological Operations Support
Specialists (ROSS).

Following the above five lectures, some of the preplanned
questions were answered by the attended four experts. One
preplanned question to an absent lecturer was answered by
reading the lecturer’s answer. We had a brief discussion session
based on questions submitted from the session moderators in
advance and by participants online. One important comment
from a participant was the hesitation and refusal of hospitals
to accept patients contaminated with radionuclides, which was
also experienced in the Fukushima accident. It was confirmed
that the acceptance of contaminated patients is a duty for
medical doctors. This reminded us of the necessity of further
encouraging education on radiation emergency medicine.

5.2 Session 2.

Session 2, entitled “Emergency monitoring for radiological/
nuclear disasters” was moderated by Drs. Osamu KURITHARA
and Munehiko KOWATARI, QST.

The first lecture was presented by Dr. Yukihisa SANADA,
Japan Atomic Energy Agency (JAEA), entitled “Current
situation of radiation monitoring and exposure doses
evaluation around FDNPP.” He presented an overview of
the Fukushima NPP accident and shared experiences of
environmental radiation monitoring in Fukushima. Monitoring
methods for measuring ambient dose equivalents using
manned helicopters, unmanned aerial vehicles (UAVs), cars
and walks were compared in terms of their mobility, accuracy
and cost and the results of a mapping project carried out
after the accident were introduced. These results could help
evaluate the exposure doses and understand the behavior of
radionuclides in the terrestrial environment.

The second lecture was presented by Dr. Wi-Ho HA,
Korea Atomic Energy Research Institute (KAERI), entitled
“Emergency monitoring system in Republic of Korea.” He
introduced a radiation emergency preparedness and response
system for both environmental and individual monitoring
in Korea. He also explained that the National Safety and
Security Commission (NSSC) in Korea adopted operational
intervention levels (OILs) on the basis of the IAEA safety
guide and research projects to update the emergency
monitoring criteria have been carried out by relevant institutes
such as the Korea Institute of Nuclear Safety (KINS),
the Korea Institute of Radiological and Medical Sciences
(KIRAMS) and the KAERI. Several research groups in
Korea are currently involved in the development of rapid and
accurate radiation monitoring techniques that can be applied
for emergency monitoring.

The third lecture was presented by Dr. Florian GERING,
Federal Office for Radiation Protection (BfS), entitled
“Emergency monitoring in Germany.” He introduced the
German integrated measuring and information system for the
surveillance of environmental radioactivity (IMIS) operated
by the BfS. More than 50 German Federal and relative
laboratories participate in the monitoring program related to

IMIS such that this system enables the continuous monitoring
of environmental radioactivity over a large area in a fast and
reliable manner to provide information on 1) the areas that are
affected and the level of contamination to be assumed, 2) the
radionuclides are involved and 3) the current and anticipated
level of exposure to the public.

The fourth lecture was a keynote lecture and was presented
by Dr. Volodymyr BERKOVSKYY, Ukrainian Radiation
Protection Institute and National Research Center for
Radiation Medicine, entitled “Outline of ICRU Report 92 on
radiation monitoring for protection of the public after major
releases of radionuclides to the environment.” He explained
that the new report, ICRU Report 92, was created based on the
experience from the responses to prior accidents to provide
detailed practical information on radiation monitoring to
protect people and the environment after significant release
of radionuclides into the environment. The report is helpful
for managers who are responsible for the planning, design
and operation of off-site radiation monitoring as well as for
national authorities and organizations to implement emergency
preparedness and response and remediation of the affected
areas.

The fifth lecture was presented by Dr. Eunjoo KIM, QST,
entitled “Individual monitoring in Fukushima-Emergency
phase.” She introduced the experience related to individual
monitoring in Fukushima and the efforts for thyroid dose
reconstruction to residents in the affected area based on the
results obtained from direct human measurements for the
thyroid and whole body and analyses by combining personal
evacuation behaviors and atmospheric transport and dispersion
model (ATDM) simulations. Recently, discussions on the
practical application of on-site population thyroid monitoring
are underway, including the perspectives of developing
training programs for potential first responders and a new
thyroid monitor available for infants below one-year old.

The sixth lecture was presented by Dr. Masaharu
TSUBOKURA, Fukushima Medical University (FMU),
entitled “Individual monitoring in Fukushima-Transition
phase (emergency phase to existing phase).” He introduced
the status of individual dose assessments conducted mainly by
local governments after the Fukushima NPP accident in terms
of both external and internal exposure. Individual monitoring
in the transition phase to the existing phase is essential for
identifying individuals who exceed the reference level and
to analyze the causes of their daily life behavior. He also
pointed out that individual monitoring was meaningful for risk
communication with residents, in addition to individual dose
assessments.

Following the six lectures, discussions on environmental
and individual monitoring were held. Regarding environmental
monitoring, it was found that new radiation measurement
technologies, such as radiological mapping by UAV survey,
have been recently developed in the country of each speaker
and a system that can centrally manage all data collected
by different techniques at various places needs to be built.
Moreover, improvements in the techniques and systems based
on lessons learned from prior accidents and fieldwork in
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Fukushima would be effective for practical application. On
the other hand, it was confirmed that a steady and efficient
population monitoring system should be established and
maintained as part of a national-level scheme for radiation
emergency response. Referring back to the experiences, the
most important thing is to perform as many direct human
measurements as possible for both risk communication and
individual dose assessment. Due to the confusion during a
nuclear/radiological emergency, there may be unforeseen
imperfections in the method of direct human measurement
and/or calibration of devices; however, these tentative results
could still be useful for detailed analyses conducted later as
dose reconstruction.

5.3 Session 3.

Session 3, entitled “Radiation emergency medicine-
Health management and effective risk/crisis communication”
was moderated by Drs. Atsushi KUMAGAI and Tetsuo
NAKAJIMA of QST.

The first keynote lecture was presented by Dr. Michiaki
KAI, Nippon Bunri University, Japan, entitled “ICRP’s new
recommendations related to emergency and existing exposure
situations.” He introduced the latest ICRP Publication
146, which was discussed based on the experience of the
Fukushima NPP accident on behalf of the ICRP committee. He
also introduced the concept of the phase of the nuclear disaster
and the radiation protection strategy based on the reference
level in each phase.

The second keynote lecture was presented by Dr. Kayo
TOGAWA, the International Agency for Research on Cancer
(IARC), entitled “Thyroid monitoring for the population
after a major nuclear accident: Recommendations from an
international expert group convened by IARC/WHO.” She
explained the background of the new recommendation by
the IARC regarding thyroid cancer screening for people
suffering from nuclear disasters. The fundamental concept of
this recommendation is based on the experiences and lessons
learned in “Fukushima.” It was emphasized that not only
public health professionals but also citizens should understand
the concept of the benefits and harms of cancer screening,
although it is not easy because of their anxieties.

The third lecture was presented by Dr. Kenji KAMIYA,
Fukushima Medical University/Hiroshima University, Japan,
entitled “Fukushima Health Management Survey-Summarizing
a decade of survey results.” At first, he introduced a system of
comprehensive health management approaches for Fukushima
residents. Moreover, he summarized the following findings
over ten years since the Fukushima NPP accident: initial dose
assessment, thyroid ultrasonography screening, mental health
survey and support and pregnant women survey. The initial
external doses of most residents were lower than 5 mSv.
This information has provided an adequate description of the
thyroid screening concept, including the benefits and harms of
thyroid screening to individuals and their parents. Although
the prevalence of depression among residents was high after
the Fukushima NPP accident, it decreased over time. However,
it remains slightly high.

In the latter half of the session, each advanced radiation
emergency medical support center in Japan introduced a
response to the Fukushima NPP accident.

The fourth lecture was presented by Dr. Arifumi
HASEGAWA, Fukushima Medical University, Japan, entitled
“Crisis communications after the Fukushima nuclear disaster.”
He introduced the conflicts of medical professionals who
faced the Fukushima NPP accident and examples of crisis
communication that contributed to overcoming them based
on the actual experience and proposed the elements of
communication required in future situations.

The fifth lecture was presented by Dr. Masahiro HOSODA,
Hirosaki University, Japan, entitled “Response to Fukushima
and lessons learned (1)—Case study of Hirosaki University.
He reported the various support activities of Hirosaki
University for the evacuees immediately after the Fukushima
NPP accident, as well as conducting dose assessment and risk
communication activities for the local residents for a long
time.

The sixth lecture was presented by Dr. Satoshi TASHIRO,
Hiroshima University, Japan, entitled “Response to Fukushima
and lessons learned (2).” He shared the development of
biological dosimetry technology necessary for examining the
effects of low-dose radiation. By evaluating chromosomal
aberrations, he showed that the clarification of individual and
generational differences in low-dose responses will open the
door to new evidence-based justification and technological
development of optimization.

The last lecture of session 3 was presented by Dr. Naoki
MATSUDA, Nagasaki University, Japan, entitled “Response
to Fukushima and lessons learned (3) Nagasaki University.”
He started his lecture with a description of the support
activities of Nagasaki University at the time of the Fukushima
NPP accident and he also reported the necessity of effective
emergency radiation monitoring. In addition, he introduced
his own initiative on educational approaches for leaders in
emergency monitoring.

Following the seven lectures, the Questions and Answers
part was held. There were some questions from the audience
regarding the interpretation of ICRP Publication 146 and the
Fukushima Health Management Survey in more detail. The
importance of developing human resources to bridge gaps
among three viewpoints (individual, science and policy) in
emergency conditions was also discussed. The attending
experts answered some of the preplanned questions. Besides,
one preplanned question to an absent lecturer was answered
by reading the prepared lecturer’s answer. Based on the
experiences of Fukushima, it was recognized that we have to
create a new concept of radiation safety culture. It is important
to implement prompt and appropriate radiation monitoring
first, then share the results and assess the radiation health risks.
It is also quite important to support local medical professionals
in terms of not only the skills of radiation emergency medicine
and radioprotection, but also a deep understanding of their
situation and emotional condition in an emergency. These are
necessary to find the common goals of a team. Furthermore,
in this session, the necessity of considering the social and
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psychological impacts of disseminating information to society
and deciding how to respond to emergency conditions was
recognized.

5.4 Session 4.

Session 4 was modulated by Drs. Shunichi YAMASHITA
and Naruhito MATSUFUIJI from QST, entitled “International
networking and collaboration.” The first keynote lecture
was presented by Mr. Takashi OHBA, Fukushima Medical
University about the “Overview of the Shamisen project.”
He introduced the difficult challenge of an international
collaboration, focusing on comprehensive recommendations
for preparedness and response to RN accidents on the basis
of the valuable experience of Chernobyl and Fukushima,
including psychosocial and economic consequences after
the accidents, namely from emergency to recovery phases.
The recommendations include seven general and 21 specific
items that are classified into five areas: evacuation, dosimetry,
communication and training, epidemiological studies and
health surveillance. Stakeholder engagement is essential to
build trust in the response, to ensure compliance with the
measures taken and to reduce stress in the affected population.

The second keynote lecture was presented by Dr. Zhanat
CARR from WHO, entitled “WHO Global Expert Networks
for Strengthening Global Public Health Preparedness to
Radiation Emergencies.” To support capacity building and
cooperation in the field of radiation emergency medicine,
WHO has maintained two global networks: (1) Radiation
Emergency Medical Preparedness and Assistance Network
(REMPAN) established in 1987 and (2) BiodoseNet, a network
of biodosimetry laboratories to support response to radiation
emergency established in 2008. Dr. CARR emphasized the
importance of the WHO coordinating activity in strengthening
global public health preparedness for radiation emergencies.

Lastly, Dr. Osamu KURIHARA, QST, presented the
outline and activities of the Asian Radiation Dosimetry Group
(ARADOS) on behalf of Korean and Chinese representatives.
ARADOS was set up voluntarily in 2015, similar to that of
the European Radiation Dosimetry Group (EURADOS).
There are three aims for their activities after the Fukushima
NPP accident: (1) to enhance and harmonize radiation
capabilities in Asian countries, (2) to exchange research
activities on radiation dosimetry of each institute and (3) to
prepare the joint response for radiation dosimetry services for
RN accidents. In addition to the outcome of the past annual
meetings of the ARADOS, concrete collaborative studies were
introduced, including several working groups’ activities on
internal dosimetry, external dosimetry, biological dosimetry
and computational dosimetry. In particular, the methods of
direct thyroid measurement and biodosimetry are challenging
to harmonize among Asian countries.

Following the three lectures, questions and answers and
discussion sessions were held. From Fukushima, the young
radiological technologist played an important role in bridging
Japan and the EU in the field of countermeasures against
radiological and nuclear emergencies. The SHAMISEN project

ended in May 2017 and the SHMIASEN-SINGS project was
launched. This project aims to create a basic environment
for stakeholders to implement the recommendations of the
SHAMISEN project. One way to do this is to develop an
interactive communication tool between stakeholders and
locally affected residents. The SHMIASEN-SINGS project
has prepared important recommendations for the development
of a basic environment for mobile application tools. Dr. CARR
unfortunately could not participate, but Dr. KURIHARA
mentioned in detail the future scope and planning to expand
the ARADOS activities. The members focus on the global
harmonization of radiation dose measurements similar to
the leading activity of the EURADOS. The necessity of
harmonization is a key word to consolidate international
networking and to coordinate various activities in radiation
emergency medicine and dose monitoring.

6. Conclusion of the symposium

In the concluding remarks, Dr. Shunichi YAMASHITA,
Director General of NIRS-QST, summarized the above four
sessions. In addition, he introduced a new facility named “Dose
Assessment Building for Advanced Radiation Emergency
Medicine,” which was constructed in the last year at the site
of the Chiba-campus of NIRS-QST by financial support from
the NRA. In this facility, a state-of-the-art in vivo counting
system that functions both as a whole-body counter and a lung
counter was installed, as well as a new bioassay laboratory to
treat excreta samples from patients internally contaminated
with radionuclides. As a result, the individual monitoring
capability of the NIRS-QST is much stronger than that of old
facilities. We hope that this facility can be utilized as a base for
the development of new dose assessment techniques through
collaboration with other institutes in Japan and overseas. Dr.
YAMASHITA also mentioned human resource development
programs that have been developed by NIRS-QST for a long
time. Through such experiences, we again recognized the
importance of continuously educating persons in charge of
radiation emergency medicine and relevant tasks to cope with
potential RN accidents in the future. Finally, Dr. YAMASHITA
delivered an address of thanks to all the participants and
lecturers of each session. He said that the symposium provided
a valuable opportunity to encourage further tight collaborations
on radiation emergency medicine and dose assessment at the
global level. QST, as Japan’s national core center for this area,
will make the maximum effort to develop a sustainable system
to respond to any type of RN emergency.
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Table 1 Program of the live sessions.

Session 1: The Big Picture (Moderator, Christopher CLEMENT)

1. Review & Revision of the System of RP (Werner RUHM)

2. Working Together on Development of International Guidance Documents in Radiation Safety (Miroslav PINAK)

3. IRPA Perspective on the Review of the System of Radiological Protection (Sigurdur MAGNUSSON)

4. What Should be the Role of Higher Education in the Future of Radiological Protection? (Kathryn HIGLEY)

5. Keeping the ICRP Recommendations Fit for Purpose and the Need for a Global North-South Collaboration
(Flavious Bobuin NKUBLI)

Session 2: Risk & Effects (Moderator, Dominique LAURIER)

1. Revisiting Next Generation Effects of lonizing Radiation (John MATHEWS)

2. Possible Improvements of Methodology for Calculating Radiation Detriment in the Future (Nobuhiko BAN)

3. Reducing Uncertainties in Low Dose/Low Dose Rate Health Risks Requires International Networking in
Research Implementation and Its Communication to Stakeholders (Jacqueline GARNIER-LAPLACE)

4. A Proposal for the Application of Mathematical Models That Accurately Approximate Measured Data to
Radiation Protection (Yuichi TSUNOYAMA)

5. What is Needed to Keep ICRP Recommendations Fit for Future? (Klaus TROTT)

Session 3: RP Concepts (Moderator, Donald COOL)

1. Consistency and Complementarity of Ethical Values Across the System and Practice of Radiological Protection
(Nicole MARTINEZ)

2. Summary of the Third SFRP/IRPA Workshop on the Application of the Concept of Tolerability (Jean-Frangois
LECOMTE)

3. The Need to Review Low-Dose Decision-Making in Radiation Protection (Roger COATES)

4. Application of the Graded Approach for the Radiation Protection of Workers: Examples and Reflexions from
European ALARA Networks (Sylvain ANDRESZ)

5. Prospects on the ICRP Paradigm for Radiological Protection (Abel GONZALEZ)

Session 4: Application & Practice (Moderator, Thierry SCHNEIDER)

1. Updating the ICRP’S Recommendations: A Practitioners Perspective (Douglas CHAMBERS)

2. The Need for Bridging the Gaps Between Theory and Practice: An Authority’s Perspective in Some Identified
Areas (Nina CROMNIER)

3. ICRP Publication 103 and Authorization and Inspection Processes (Helena JANZEKOVIC)

4. Education and Training in Radiation Protection: Bridging the Gap to Keep ICRP Recommendations Fit for
Purpose (Dlama Zira JOSEPH)

5. ICRP and a Century of Governance and Ethics for Radiation Protection in Medicine (Jim MALONE)
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