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Conducts education and training for those who will be handling the school-wide management of X-ray equipment,
usage facilities, and radioisotopes as well as those who manage radiation exposure.

EZ -ERER7AY F—ThE%  Faculty of Medicine Isotope Facility

ERRRRT 1Y M =ThER Faculty of Life and Environmental Sciences Isotope Facility
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An Overview of the Tsukuba University Center for Research
in Isotopes and Environmental Dynamics

Tsukuba University has continually strived for improvement in providing assistance for reconstruction and restoration af-
ter the Fukushima Daiichi nuclear power plant accident. Due to the long life of cesium 137, the primary radioactive nuclide
discharged in the accident, a thorough understanding of long-lasting environmental pollution is also critical for establish-
ing future countermeasures, to ensure the safety of the environment and food products. Therefore, we have shifted our
focus toward research and explanation of radioactive nuclides in the environment. Furthermore, it is important to create
core research institutions at Japanese universities that seek to understand the long-term effects of radioactive nuclides
on the environment. To achieve this objective, we have reorganized our group for the mission of monitoring radioactive
materials, as the Terrestrial Environment Research Center, and established the Center for Research in Isotopes and Envi-
ronmental Dynamics on December 1, 2012. This institute includes a research division and a radiation safety management
division. The research division is comprised of three sections:

1) Radioisotope Research Section : Conducts fundamental research related to the utilization and measurement of radia-

tions and radioactive nuclides.
2) Terrestrial Isotope Transfer Processes Section : Analyzes the transition of radioactive nuclides from forests and soil.
3) Environmental Dynamics & Prediction Section: Aims to explain radioactive nuclide transfer process in the environ-
ment by using research regarding material transfer in water and atmospheric systems.

The research division is engaged in studies of current pollution and future environmental transitions of radionuclides. It
explains the chemical form of radioactive nuclides to provide an understanding of the long-term effects of these nuclides
on the environment. Terrestrial Isotope Transfer Processes Section employs faculty members who have played major
roles in obtaining international radioisotope standard materials by performing long-term collaborative research with the
International Atomic Energy Agency (IAEA) with particularly specialization in research related to the transition of radioac-
tive nuclides from forests immediately following accidents. In addition, the radiation faculties in the Radioisotope Research
Section have obtained permission to use many different types of nuclides, and the equipment to be used in high-accuracy
analyses of radionuclides is installed. The Environmental Dynamics & Prediction Section uses large artificial waterways
and wave-making water tanks to model and assess the dynamics of radioactive nuclides in controlled and replicated natu-
ral environments. The concept behind these three research sections is to coordinate efforts to develop multidisciplinary
research field and to share highly reliable information with the world. Furthermore, we strive toward contributing to
society by enhancing research in cooperation with various international and domestic institutions that provide informa-
tion following nuclear accidents. Finally, the Radiation Safety Management Division is in charge of providing safety-related
education, managing radiation exposure for those handling radiation, and managing on-campus radioactive nuclides and
radiation generators.

M E RIS (TARP

Terrestrial Isotope Transfer
Processes Section

RIRENHEF AR
Environmental Dynamics
& Prediction Section
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Radioisotope Research Section

BETIEIE. BEHRIC DUV T ORIEZEPF

Conducts fundamental research related to and
aimed at the development of methods for using and
measuring radiation and radioisotopes.

RIEARITHE LB B B Tic D0
TOREMEZEIT D, FFICHM - TEFEICT
&HLIEBGENENBITTEANZIALE
KUOEHENETIVERFET B,

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 adhered to forests and soil.

IR AT —)be @R T —IVOgHEIE
BB O ADOBAICET B K- K
SUREHROK - YEBEDY T2 L — 3
oA BRRRGEERICLTETIV
BEZTD.

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 Tsukuba University Center for Research
in Isotopes and Environmental Dynamics

International Cooperation

BEFHEE OEEICEWVT. BERERAZEETD.
Performs international collaborative research under partner-
ships with other global institutions.

BF TIV/ T4 ) ETORRRED S HHFTE DIBEY - | e
BED SOLFEFIREBENICEF AN BTDIEA - o g/ T
GREAHIEEEE, ; -
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.

BEREBROMSENEDCFHEDOHAS L UIENLGRE L BITETIVOREIL
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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The Objective of the Tsukuba University Center for
Research in Isotopes and Environmental Dynamics

Q. What is the mission of this center?

A. Asaresearch organization that aims to understand long-term effects of radioactive substances released in the wake of
the Fukushima Daiichi nuclear accident, we are engaged in a collaborative effort with other related domestic and foreign
organizations in performing comprehensive research with regard to the translocation of such substances in the environ-
ment. Additionally, the All Japan Network was also formed with this center as its core. Our central role is to study the trans-
location of radioactive substances that move throughout Japan and evaluating their effects on the environment, following
the accident. Furthermore, we aim to fulfill the role of a bridge between each major institution that performs research
related to the transition of radioactive substances in the environment by remaining at the forefront of this research.

Q. What are your plans for your developing research hereafter?

A. In cooperation with the Fukushima Institute of Environmental Radioactivity, we will conduct cutting-edge research
related to topics such as contaminant removal techniques, absorption of contaminants into living organisms, the chemical
state of radioactive substances, long-term pollution predictions, and the behavior of radioactive substances in the environ-
ment. Thereby, we will strive to develop models and explanations of the actual state of radioactive substances transitioning
throughout the environment. Additionally, we will proactively undertake international collaborative research projects and
validate results from evaluations of long-term predictions for environmental contamination, as well as evaluate the effects
therein.

Q. Can you please tell us about how you plan to contribute back to society and the regional community?

A. We actively relay research findings contributing to efforts to eliminate contamination, and help create environmental
models used by local municipal authorities. Additionally, by providing information to each town in Ibaraki and Fukushima
prefectures and by working to educate and increase public awareness, we plan to promote and develop activities to mini-
mize the effects of radioactive substances on humans and the environment.

Q. Can you tell us about the future of human resource development?

A. We plan to cultivate people who possess the skills to solve environmental issues related to the transition of radioactive
substances. We plan to accomplish this through cross-disciplinary regional research efforts in fields related to environ-
mental study. Therefore, by actively accepting invitations to participate in international collaborative research efforts, we
seek to build the best research and education center in the world.

Q. Can you please leave us with a short message in closing?

A. Studying the transitory state of radioactive substances originating from the Fukushima Daiichi nuclear accident is
the responsibility of Japan, where the accident occurred. In conjunction with developing the highest levels of research
related to the transition of radioactive substances, we should strive to explain and understand the dynamics of how these
substances travel through media via processes such as soil erosion or rivers.

BAHRR £ EEE

Radiation Safety Management Division

74V k=7 BRI

Radioisotope Research Section

BITICH S MGHEMEOFEERRE LT
PR T DR FE
Develop techniques to eliminate contaminants and
track the overall state and form of radioactive
substances as transition occurs
WAL LR RREICH T 2B ENE R ERT
PRAFLATRRFE
Develop techniques to remove contaminants and measure
radioactive materials in various chemical forms and states.
BEERXESHIC L HIEE NREDREILE
Understand the actual state of nuclides that have spread
into the environment because of the Fukushima disaster.
WRSHERIEDRIE - FERFA
Future predictions and measurements of radioactive nuclides.

Terrestrial Isotope Transfer
Processes Section

Rt E OB TORBT

Onshore transition of Radioactive Materials

WK - TRBENCH S AT EIE DOBITBIEDIRME
Understand the transition process of radioactive
substances that accompany the transfer of water, earth,
and sand.

NGISELURER T —2 & HA LILERHLERD
BEEMBEOR N LEEDHTE
Our research integrates information about the deposition
of radioactive substances with weather and Geographic
Information System (GIS) data, facilitating predictions of
future radioactive substance distributions.

BSR4 —
Former Terrestrial Environment Research Center

Environmental Dynamics
& Prediction Section

B EMEDLIEEEETY 57
Long-range Transport Models for Radioactive
Substances
WFEE SRS - Al - BEORDOMSENED
RHR2
Implement a program to replace radioactive substances
found onshore, offshore, in lakes, and in the atmosphere.
WAK - A - B FPOME EE DRI x
BIEOET VT L ER
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

AN —TEBHEBI: 7V b=T&
Radioisotope Research Section: Isotope Building
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Using the facilities and previous accomplishments from a wide range of research regarding radioisotopes to de-
velop 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, functionality assessments, radioisotopes in
environmental dynamics, and metabolic pathways.

BRE1RED SHES NS DR ORM B A

Detailed analysis of radioactive nuclides discharged from Fukushima Daiichi Nuclear Power
Plant

YRR TR, RSP R TEHEBETH L EEALD
N BAHERINTCE R, B2 R 229 IS i % O IR
MAEIRT DI OLEZ LNBZMMIZONWT, 20
SMTEORFEETS L, T LTEZOFHEIBHL THE
BED R U B GRS 2R OME 2175 Z & & EEGRE
ELTWET,

This research division performs studies related to the analy-
sis of radioisotopes which are considered to be important
even in minimal discharge to the environment. Such research
includes the study of nuclides that, given their long half-lives,
are thought to be useful in understanding the conditions im-
mediately after a nuclear accident. In addition, we are cur-
rently focusing on applying these methods and techniques
to perform measurements on samples from actual nuclear
power plant accidents.

REHEEERIBICEB SO TV 5 AIEHERE
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

FEMAVWIRE. L2, £YF.

EHHERRIIT

Radioisotopes are generally used for clarifying accumulation
and transition of various elements and are the focus of stud-
ies to explain the behavior of radioactive nuclides that diffuse
into the environment. We will simulate the transitions of ra-
dioisotopes into environmental substances such as soils and
plants by utilizing the experimental facilities. We believe this
will provide a better understanding of dispersion pathways
and chemicals in these systems.

i
KROLHEF STV S HSHERMTSE
Stored radioisotopes for the experiment

RIERIZICE T B TmRMA

Advanced research in the fields of environmental science, biology, chemistry, and physics

including the application of radioisotopes

KT T 0 B A ERIGLTC R, B & o 725
DREIE LT, x 23y 7 —pfeih & R U 728k 11t
SRETE, PR TIHIGA LS & B MPR ORI, &4 v T
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ROTHAFZE, B b v — 4 & Ao 2L RN & 0
FEiZfrbh T,

Here at Tsukuba University, we are actively engaged in re-
search focusing on radiation and radioisotopes in disciplines
such as complex molecular chemistry (using Mossbauer
spectroscopy), material characterization (using positron an-
nihilation techniques), analyses of long-lived radioisotopes
(using tandem accelerator-based mass spectrometry meth-
ods), and bio-functional research (using radioactive tracers).

Fo & OB L RRIAFR

Proactive extramural collaborative research

FhE OHRFEIZ A LD R L T E 9, FRICIE
3 O TR TE R AR 3 % % % £ 72 o fi k%,
WEFET. R & oM 2 D TH L WRETON% %
#E|T BT ENEETT,

B2 EPHFOMRICAVSh 3KRHEE
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 laboratories,
and other universities that do not have research facilities for
handling unsealed radioisotopes.
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Terrestrial Isotope Transfer Processes Section
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Outflow to ocean
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Terrestrial Isotope-Transfer Processes Section : Tsukuba University General
Researclh Buildir?g A % Transitory states of radioactive substances in the environment
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In collaboration with the Fukushima Institute of Environmental Radioactivity, this faculty performs comprehen-
sive research on transition mechanisms and distribution conditions of radioactive substances in the environment
to explain the effects of radioactive substances from nuclear accidents on the environment. In particular, we
promote research for modeling predictions and monitoring studies in the transition of radioactive substances
discharged by water, soil, and sediment in forests and other land-based environments.

HEFEHOBSENE OB

Transfer of radionuclides in forest environments

KSR IS & B B O s B IR O
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Bz A TV E T, (RIEL IV =) LA EES < #RHE3R)  Stream water flow obser-
Field observation of radioactivity using a vation
Approximately 70% of the region affected by radionuclides forest observation tower

discharged due to the Fukushima Daiichi nuclear accident in- (portable-germanium semi-conductor gmme ray detector

cludes forests. It is imperative to understand the behavior of ra-
dionuclides in forest environments 3 ?

to explain the effects of radiation
on the surrounding environment
and absorption of radionuclides
by vegetation from the soil. We are
committed to actively obtaining
measurement data that are useful

- 3 - |
WD S DRSEES T

P LOFREE=21 >

in predicting future transition pat- L0 epe (EBE: /= v 7)1 — WEAEL OB, BEH: Eh 5/~
terns and conditions, in addition to AR Yyl 7 ) a—-LEBKIE. AR FERYTT-)
.. . . (FAARR - 1P KA E) I Lo I
explaining the mechanisms behind Observation devices in a forest LM?tm;on?]g I?]EI radu;f:eslum discharge fgomtthe {presttwatershled
. . . ) eft: Parshall flume flow gauging weir and automatic water sampler
the trar.lsfer of radionuclides in for (Equipment for collecting Right: (back to front) Parshall flume flow gauging weir, triangular weir, sus-
est environments. throughfall and stemflow) pended sediment sampler
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Discharging radionuclides via soil erosion from various land-uses
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BREXED S DLHREEDOEHA
Observation of soil erosion and sediment discharge volume from experimental plot

A)llzE Ul Bs it mEBITORMT A

Radionuclides deposited on the land surface transition into
the wider environment together with soil particles. This de-
partment aims to develop techniques for predicting trans-
fer of radionuclides in a wide
range of environments wherein
various spatial information and
monitoring data of soil erosion
are integrated using geograph-
ic information system (GIS). : "
Using t'hlS method, parameters KEERL - REEMEDR
are estimated for the transfer wx=-%y>%
of radionuclides accompanying (£7/ER VBEHAIESE)
soil erosion and sediment dis- Measuring discharge of radioactive
h the basis of . substances through paddies
Charge on the basis ol NUMET  (Flow gauging weirs and turbidity
cal modeling. measurement equipment)

Long-term predictions for transfer of radionuclides through waterways

WRITUAE LB E R R, KRR L = -
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VRO %55 & LT, HAKE: R Ok Ei\ég:etnutrgigiéymmeas-
O)(ﬂ ”Zk aiﬂ%ﬁk%ﬁ%g(grﬁ‘%(ﬂﬁ (Measures t{|rb|d|ty com-
FTAZLIzkb, WA EL 7 E R Rs  ponent of river water)
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Sampling of suspended sediment (left) and Laser diffraction parti-
river water (right) in rivers cle size analyzer

ERSNORRFEHE & DO

Radionuclides that accumulate on earth’s surface spread
downstream through waterways together with water, soil,
and sediment, and eventually flow into oceans. The disper-
sion of radionuclides through waterways is dlrectly con-
nected with land-use policies, - 5
which in turn are designed
to provide assistance to resi-
dents of that watershed. This
department aims to develop
models capable of performing
such long-term predictions for |
Fukushima Prefecture and for
the surrounding waterways by
measuring the concentration
of radionuclides in water bod-
ies in both normal and flooded
conditions.

FRRIN RO EERERY
OFN DERRIH =
Observation points in Abukuma
and Fukushima Hamadori rivers

Coordination with foreign and domestic research institutions

F )b TA ) R KB BRI a2 > 24T IR
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I (TAEA) o 1 1 5 13 Al T -
15T, bHEO G '
WEE=2Y) V7 R = = J
S 2 6 B K HELS E.

OB EEBIC, BEITO EREFHRE (AEA) OBFEACEUERLE
FORIo W Ui 48 417 % 18 JAPAN Proficiency Test 2012 (IAEA-TEL-2011-08)

- = The first JAPAN Proficiency Test 2012(IAEA-
R IR i TEL-2011-08) was realized through technical collabora-

) =T NP tion with the International Atomic Energy Agency (IAEA)

Our aim is to develop a timely solution for addressing the ef-
fects of the Fukushima Daiichi nuclear accident through co-
ordinated efforts with foreign and domestic research insti-
tutions that have accumulated observational data regarding
the transfer state of radiocesium originating from incidents
such as the Chernobyl nuclear disaster. In addition, by en-
listing the help of the International Atomic Energy Agency
(IAEA), we are able to contribute to the prevention of such
accidents by providing technical assistance in formulating
policies associated with each of the various ministries. Such
measures can improve Japan’s radioactive substance moni-
toring capabilities to world-leading levels.
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Environmental Dynamics & Prediction Section

ENY Ialb—2 3> ARERBHIBSHEETET L MCARaTS (BRIBAEK) (K3
Simulation of cloud: Visualization by radiative transfer model, MCARaTS (Hironobu Iwabuchi)

RE - ROBEL LTS IZ L 2WHBE OBBEH7EZ AL X5
BG Mz HWE L72JEREgE L . R Pl 2 E OIS HIIZE, B X OAMBERZE LT, FZHOFREITHBL,

ZOWREHRITET LI,

We promote research related to the dynamics of air and water as well as 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.

ATUKTBIR E S E AR

Atmospheric water cycle and radioactive substance diffusion

AEFICTIRERERRET LAV, AR L — 28T —
S EMAAA RIS R 2L =¥ 3 VICKBARBAKTHIOS
FHREAL, RIS 3 2 b — ¥ 3 /IS K B a0 R SUBREE Tl
PR - VAL D E T OALEAT S T & T REHEM AL -
W I K OVERSEIRIE Ot E 2 HAEL £9.

i

KR IaL—3>0—fl
Examples of atmospheric simulation

This section utilizes high-resolution atmospheric models
to estimate diffusion and deposition processes and con-
tamination risks for radioactive substances using three ap-
proaches.

(1) Short-term precipitation prediction by incorporating mete-
orological radar data, (2) stochastic estimation of the atmos-
pheric environment by long-term simulations, and (3) mod-
eling of diffusion and deposition processes.

138E 137E 13 135 140E

0 2 4 6 8 10 12 14 16 18
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Forest floor —-atmosphere processes in forests
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Observations of radioactive substances in forest field

Topic3
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Sediment transport process
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This section has various hydraulic laboratory equipments
and is capable of performing analog tests related to the dy-
namics of fine sediment particles that easily trap radioactive
substances. The tests contribute to achieving higher levels
of accuracy in predicting dynamics of radiative substances
by: understanding transport of sediments and radioactive
substances in river and coastal environment, and providing
various parameters in numerical models.

[Topic4
[R - KXERAT— X DR
Weather and hydrological observation data
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Long term observations of the
weather and hydrological ele-
ments have been performed
since 1977 and related data have
been published on the CRIED’s
website.

1{’

BN KN BRBE S S LOEET — 4
The heat and water balance experiment field and related data

This section investigates forests reported to have radioac-
tive cesium levels comparatively higher than those detected
in dry fields or on the school grounds. In addition, it seeks
to predict and understand the behavior of radioactive sub-
stances through observations at the forest floor and to ap-
ply simulations of isotope transport.
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The hydraulic laboratory equipments and examples of experiment
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