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usage facilities, and radioisotopes as well as those who manage radiation exposure.
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An Overview of the University of Tsukuba Center for
Research in Isotopes and Environmental Dynamics

The University of Tsukuba Center for Research in Iso-
topes and Environmental Dynamics was established on
December 1, 2012, merging the Radioisotope Center
and the Terrestrial Environment Research Center, and
including the addition of a group conducting Fukushima
environmental monitoring. The center consists of three
research sections: the Radioisotope Research Section, the
Radionuclide Environmental Transfer Section, and the
Environmental Dynamics & Prediction Section. All the
research sections have been working together to study
the environmental behavior of radioactive substances de-
rived from the Fukushima nuclear power plant, which is
the mission of the Center. We are working to promote re-
search as a unit and have achieved significant results.
These achievements were recognized, and in 2019, our
center was certified as a base school of the Ministry
of Education, Culture, Sports, Science, and Technol-
ogy Joint Usage/Research Center’s “Cooperative Re-
search Center for Radiation Environmental Dynamics
and Impact Assessment Network.” The project aims to
elucidate the circulation process of radioactive materi-
als in the earth’s ecosystems and promote collaborative
network-type interdisciplinary research in the different
research communities of Fukushima University, Hiro-
saki University, Japan Atomic Energy Agency, National
Institute for Environmental Studies, and National Insti-
tute for Quantum Science and Technology. It promotes
distinctive research, such as the creation of a discipline
of environmental dynamics analysis.

As an international research activity, research on the trans-
fer of radioactive materials into the environment has been
conducted in collaboration with the International Atomic
Energy Agency (IAEA), the French Institute for Radia-
tion Protection and Nuclear Safety (IRSN), the University

of Vienna, and other international organizations. We use
our world-class methods and technologies to monitor and
model water and sediment transport, conduct advanced
chemical analysis, and make every effort to solve issues.
In recent years, based on government funding, prepara-
tions have been made to archive environmental samples
and environmental sample data related to the Fukushima
nuclear accident. For long-term preservation of environ-
mental samples released into the environment, including
forest and inland water, marine, wildlife, and soil and agri-
cultural samples held by each affiliated network organiza-
tion, we are preparing for the establishment of a sample
archive facility that aggregates data such as these environ-
mental samples, translates the data into English, assigns
a digital object identifier (DOI) with location information
and metadata, and publishes the aggregated data on the
university’s website. We are promoting the creation of a
system that can be used widely for joint research.

In addition to these activities, in collaboration with interna-
tional organizations such as IAEA and ALMERA, we con-
duct data verification by remeasurement of initial samples,
assurance of the quality of observation data, measurement
skill tests using standard samples of Fukushima origin,
and study of standard measurement methods.

In addition, recovery from the nuclear disaster has been
based on the results accumulated so far by the Radiation
Safety Management Division of this center, such as the
safety management of radioactive materials, nuclear fuel
materials and radiation generators, radiation education
and users, and radiation exposure management, etc. We
are further promoting human resource development to
support recovery and reconstruction from nuclear di-
sasters, and educational activities to deepen our under-
standing of radiation impacts.
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Radioisotope Research Section
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Radionuclide Environmental
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Environmental Dynamics
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Conducts fundamental research related to and
aimed at the development of methods for using and
measuring radiation and radioisotopes.

Transfer Section
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Performs survey studies of the transfer of radioac-
tive substances that have dispersed into various
environments. In particular, these studies focus on
the development of comprehensive models and
mechanisms for the movement of radioactive
substances that have deposited to forests and soil.

& Prediction Section
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Aims to explain the transfer processes of radioactive
substances on both regional and global scales
through modeling, simulation, and measurement of
material and water transfer in water and atmospheric
environments.
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An Overview of the University of Tsukuba Center for Research
in Isotopes and Environmental Dynamics
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International Cooperation

BEFREEOEEICHEWN T BFREEARZTD.
Performs international collaborative research under partner-
ships with other global institutions.
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Create various support systems to proactively facilitate research
with other countries and extend invitations to researchers who
have demonstrated success in research fields related to the
uncontrolled release of radionuclides in events like Chernobyl.
Perform comprehensive studies to explain the chemical state of
radioactive substances originating from the Fukushima Power
Plant and establish transition models.

BERFEBROMSEMEDC ZREDREAS L UIENGRE L BITE T IVORIL
Perform comprehensive studies and explain the chemical state of radioactive substances originating from the
Fukushima Power Plant and establish transition models.
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Environmental Radioactivity Research Network Center

(ERAN)

Following the Great East Japan Earthquake and Tsunami
on March 11, 2011, the Fukushima Daiichi Nuclear Pow-
er Plant accident (hereafter referred to as the “nuclear
accident”) occurred, and radioactive materials released
from nuclear reactor facilities were scattered and depos-
ited over a wide area of East Japan. As shown by concerns
about the circulation of radioactive materials in forests
and the concentration of freshwater fish, there are still
academic issues concerning the transfer process of radio-
active materials to forests, rivers, lakes, marshes, oceans,
crops, fish, etc. We also believe that we need to continue
to disseminate accurate information on Fukushima’s en-
vironmental recovery, as many people remain evacuated,
and reputational damage to agriculture, forestry, and
fishery products seems to be increasing. Furthermore, it
is our duty in the international community to disseminate
the knowledge of the nuclear accident internationally.

Aiming to solve various problems of en-
vironmental recovery in Fukushima, the
Environmental Radioactivity Research
Network Center (ERAN) was established
on April 1, 2019, by the cross-agency col-
laboration of the following six institutes:
Center for Research in Isotopes and Envi-

/Dynamics in
terrestrial environment

|@)Eﬁ'¥#ﬂlmm l‘
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ronmental Dynamics at University of Tsukuba, Institute
of Environmental Radioactivity at Fukushima Univer-
sity, Institute of Radiation and Emergency Medicine at
Hirosaki University, Sector of Fukushima Research and
Development at Japan Atomic Energy Agency, Depart-
ment of Radioecology and Fukushima Project, Center
for Advanced Radiation Emergency Medicine, Quantum
Medical Science Directorate at National Institutes for
Quantum and Radiological Science and Technology, and
Fukushima Branch at National Institute for Environmen-
tal Studies. ERAN proposes to contribute to the solution
of various issues such as the elucidation of the transfer
process of radioactive materials and the evaluation ofits
impact through joint research facilities and collaborative
research and will transmit the results to the domestic and
international communities.
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Radiation Safety Management Division
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Radioisotope Research Section
BATICH S BSHEMBEOFEERES LU
PR DR R
Develop techniques to eliminate contaminants and
track the overall state and form of radioactive
substances as transition occurs
Wik R I ERREIC S I B EHEMERIE R U
PRAFL AR
Develop techniques to remove contaminants and measure
radioactive materials in various chemical forms and states.

BEEFEKEHIC K S ENEDREILE
Understand the actual state of nuclides that have spread
into the environment because of the Fukushima disaster.
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Future predictions and measurements of radioactive nuclides.

Model evaluation’,
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assessment
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Radionuclide Environmental
Transfer Section
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Transfer of radioactive substances in terrestrial

environment

WK - TRBENCH S T EIE OBITBIEDIRE
Understanding the migration processes of radioactive
substances due to water and sediment transport.
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BEEMBE DR T LEEDIERE
Estimation of the initial deposition situation of radioactive
substances with integration of the meteorological data
and Geographic Information System (GIS).
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Former Terrestrial Environment Research Center

Environmental Dynamics
& Prediction Section

BEHEMBEDLEREETET) VT
Long-range transport models for radioactive
substances
WEEF & AR - A7) - BEDBOMESHEYED
IR
Implement a program to replace radioactive substances
found onshore, offshore, in lakes, and in the atmosphere.
WAR - Al - EFER ORI E DOIRIEEIX
BREOET VT LR
Understand and model long-range transport processes

for radioactive substances found onshore, offshore, in
lakes, and in the atmosphere.
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Radioisotope Research Section
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Radioisotope Research Section: Isotope Building
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Using the facilities and previous accomplishments from a wide range of research regarding radioisotopes to
develop simple but highly sensitive methods for measuring radiation, as well as new measurement methods
under various environmental conditions. Additional objectives include performing fundamental research to
practically apply these methods in analyses of physical properties, materials and functions, dynamics of radio-
isotopes in the environment and analysis of metabolic pathways.
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Detailed analysis of radioactive nuclides discharged from nuclear facilities
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This research section performs studies related to the analy-
sis of radioisotopes, which are considered to be impor-
tant, even in minimal discharge to the environment. Such
research includes the study of nuclides that, given their
long halflives, are thought to be useful in understanding
the conditions immediately after a nuclear accident. In addi-
tion, we are currently focusing on applying these methods
and techniques to perform measurements on samples from
actual nuclear facilities accidents.

BEHEBEERIRICEB S h TV 3 AIEHasE
Detectors installed in the radiation controlled area for detailed analysis
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Explanation of behavior of radioactive nuclides in the environment
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Detectors investigating radionuclide behavior in the environment Left: ICP-MS, Right: Real-time Rl Imaging System

Radioisotopes are generally used for clarifying accumula-
tion and transition of various elements and are the focus of
studies to explain the behavior of radioactive nuclides that
diffuse into the environment. We will simulate the transfer
of radioisotopes into environmental substances by utilizing
experimental facilities. We believe this will provide a bet-
ter understanding of dispersion pathways and chemicals in
these systems.
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Stored radioisotopes for the experiment
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Advanced research in the fields of environmental science, biology, chemistry, and physics

including the application of radioisotopes
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Here at Tsukuba University, we are actively engaged in
research that focuses on radiation and radioisotopes in
disciplines such as complex molecular chemistry (using
Mossbauer spectroscopy), material characterization (us-
ing positron annihilation techniques), analyses of long-
lived radioisotopes (using tandem accelerator-based mass
spectrometry methods), and bio-functional research (us-
ing radioactive tracers).
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Proactive extramural collaborative research
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B2 EPBFOMRICAVSh3RHEE
Detectors installed for the advanced research in the various fields

We are committed to progressing to the next level in extra-
mural collaborative research. In particular, we emphasize
novel research concepts and aspects that help strengthen
the connection among private companies, research labo-
ratories, and other universities that do not have research
facilities for handling unsealed radioisotopes.
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Radionuclide Environmental Transfer Section
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Transitory states of radioactive substances in the environment
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This research section performs comprehensive research on the distribution of radionuclide and its migration mecha-
nisms in the environment to elucidate the environmental impacts of radioactive contamination following nuclear disas-
ters, in collaboration with the Institute of Environmental Radioactivity, Fukushima University. We promote a particular
series of field monitoring studies and modeling research for future prediction, targeting the migration of radionuclides
due to water-sediment discharge in forest and terrestrial environments. In addition, we explore the use of natural and
anthropogenic radionuclides as an environmental tracer for analysis of material cycling in terrestrial environments.

HHBFEHOBSENEOBT

Radionuclide transfer in forest environment
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(FTELTIV= = ) LRS- TIREER)  Stream water runoff ob-
Approximately 70% of the total radioactivity deposited on Field observation of radioactivity using a servation

forest observation tower

the land area was accumulated by forest following the Fuku- (porable-germaniom semi-conducor gmma.ray detecto)

shima Daiichi Nuclear Power Plant accident. Therefore,
clarifying the behavior of radio-
nuclides in forest ecosystems is
necessary for further understand-
ing of transfer mechanisms from
soil to plant and the diagnosis
of radiation impact to surround-

ing environments. Our section is s ST
committed to acquiring observa- o= i BT D S DHEHEES IV LAOREE=Z 2T
tion data, based on intensive field FAHAOBABE (EBE:/N— v V72— LRKIEE BBk AEHE RH 5/
monitoring, that will help with the ~(#79F - BIEFRIRAELE) SR N7 2 - LEKE AR SBERY T -)

i ' g _ Observation devices in a forest Monitoring of radiocesium discharge from the forest watershed
‘pl‘edICtIOI:l of th‘e long term beha\{ (Equipment for collecting Left: Parshall flume flow gauging weir and automatic water sampler
ior of radionuclides in forest envi- youghfall and stemflow) Right: (back to front) Parshall flume flow gauging weir, triangular weir, sus-
ronments. pended sediment sampler
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Radionuclide discharge from various land uses induced by soil erosion
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Observation of soil erosion and sediment discharge volume from experimental plot
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Atmospheric deposition of radionuclides onto the land
surface was followed by further redistribution in the envi-
ronment due to the transport of soil particles. Our section
aims to develop robust tech-
niques for the prediction of
soil erosion and radionuclide
transfer in wide range of envi-
ronments, based on the inte-
gration analysis of parameters : -
of sedirpent discharge and ra- KEERLER %‘Jﬁ%giﬁﬁ
dionuclide transfer from var- ®Ex=4y>4
ious land uses by using nu- (BXIERVBEERAILE)
merical modeling of soil ero- Measuring discharge of fadioactive
. substances through paddies
sion processes and GIS.

(Flow gauging weirs and turbidity
measurement equipment)

Long-term predictions radionuclide transfer through the river system
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Sampling of suspended sediment (left) and Laser diffraction parti-
river water (right) in rivers cle size analyzer
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Radionuclides deposited on the land surface diffuse down-
stream and, subsequently, to the ocean in association with
water and sediment discharge through the river system.
Long-term prediction of the dlscharge flux of radlonuchdes
through rivers provides funda- -
mental scientific knowledge
that supports a safe life for
the residents in the river ba-
sin. The goal of our section is
to develop a numerical model
for the long-term prediction of |
discharge flux of radionuclides
through the river system in
Fukushima and the neighbor-
ing prefectures, based on the
measurements of radioactivity
concentrations in river water

FREI RO RS EREY
. O DB =
during low-water and storm  gpseryation points in Abukuma

runoff events. and Fukushima Hamadori rivers

Coordination with foreign and domestic research institutions
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it 7D B AKHE A HE % 1[2 JAPAN Proficiency Test 2012 (IAEA-TEL-2011-08)
% . = The first JAPAN Proficiency Test 2012(IAEA-TEL-2011-08)

T 5 720 O L & was realized through technical collaboration with the

L £, International Atomic Energy Agency (IAEA)

Our section’s goal is to develop the strategies for early restora-
tion of environments from the impacts of the Fukushima Daiichi
Nuclear Power Plant accident by collaborating with domestic
and foreign institutes that have accumulated long-term observa-
tion data on radiocesium migration following the past nuclear
disasters such as the Chernobyl accident. In addition, we make
efforts to increase the reliability and capability of the Japanese
monitoring system to the world-leading level by conducting in-
ter-laboratory proficiency tests for the measurement of environ-
mental radioactivity with the technical cooperation of the Inter-
national Atomic Energy Agency (IAEA) and providing technical
assistance to the related ministries and agencies for policymak-
ing targeting the early recovery from the Fukushima accident.
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Environmental Dynamics & Prediction Section

IRIZENAE-F BB PR AR
Laboratory of Environmental Dynamics & Prediction Section
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We promote research related to the dynamics of air and water as well as the environmental dynamics of material
transfer originating therein.

We contribute to developing academics by performing fundamental research aimed at explaining phenomena,
conducting future predictions, and developing human resources, which also allows us to contribute to society.
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Heat, water and material exchange over a complex surface of a city and forest
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Two-thirds of the Japanese land area is covered with for-
est, while more than 90 % of the total population inhabits
cities. In these land covers, canopy trees in the forest and
buildings in cities, exchange heat, water, and materials with
the atmosphere. At the same time, radiative substances are
transferred by following this exchange. We investigate these

exchanges over the complex land surface at forest-atmos-
phere interfaces over cities and forest, through in-situ and
remote observations with drones, aircraft, and satellites.
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A view of the city of Yakutsk, Siberia (above right), and Lena River (left).
A picture from a research mission with a research aircraft.
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Sediment transport process
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This section has various hydraulic laboratory equipment and
is capable of performing analog tests related to the dynam-
ics of fine sediment particles that easily trap radioactive sub-
stances. The tests contribute to achieving higher levels of
accuracy in predicting the dynamics of radiative substances
by understanding the transport of sediments and radioactive
substances in river and coastal environments, and providing
various parameters in numerical models.
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The hydraulic laboratory equipments and examples of experiment

Geochemical research using radionuclides and nutrients
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Weather and hydrological observation data
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The heat and water balance experiment field and related data

To use long-lived artificial radionuclides and nutrients in
seawater as tracers on a global scale, we are conducting
long-term global observations and research on spatial and
temporal distributions of these factors in cooperation with
researchers who are doing simulations of them. Research
on the mass balance of radiocesium derived from the Fuku-
shima accident, research on the total amount and distribu-
tion of *"Cs from the nuclear weapons tests, and research
on the geochemical balance of nutrients in seawater in the
global ocean.

Long term observations of the weather and hydrological
elements have been performed since 1977, and related data
have been published on the CRiIED’s website.

Wind Speed / 2014-02-20

'IHIHIIHIIHHH

£ 1
AN RN R Rk
PR P e P PO S S NP
LET)

Dus e u-n‘w“-mx

CENTER FOR RESEARCH IN ISOTOPES AND ENVIRONMENTAL DYNAMICS

11



Tsukuba Science City Map and Location of the University
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