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[11 Tanaka et al.. 2018.

Fig. 3 2 X XIERANNE D ¥1Cs D Ih#R, [1] Tanaka et al., 2018.
235 3Lk

Tanaka, S., Hatakeyama, K., Takahashi, S., & Adati, T. (2016). Radioactive contamination of
arthropods from different trophic levels in hilly and mountainous areas after the Fukushima
Daiichi nuclear power plant accident. Journal of environmental radioactivity, 164, 104-112.
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Estimation of life-time doses to wild boar using dicentric
chromosome analysis

Donovan Anderson (Fukushima University)

Summary of the Project

Dicentric chromosome analysis is a primary standard of cytogenetic
biodosimetry, as it has the necessary sensitivity for assessing significant acute
radiation doses. Recent studies have shown utility of dicentric for determination
of chronic lifetime dose, however, 1t 1s uncertain if it 1s sufficient. Accurate
estimation of radiation exposure is the most important subject for doing impact
assessment, especially on free-ranging wild animals that inhabit environments
which vary in dose levels. The opportunity to utilize cytogenetic biodosimetry
methods as a dosimeter for lifetime radiation doses will improve future studies on
low dose-effect relationships on free-ranging mammals. Since the Fukushima
Daiichi Nuclear Power Plant accident free-ranging mammals, such as Japanese
wild boar, have been exposed to low doses of chronic radiation in the
Difficult-to-Return-Zones. The objective of this study is to determine if
quantifying dicentric chromosomal aberrations is suitable to estimate chronic
lifetime radiation doses to Japanese wild boar by comparing with other lifetime
doses estimated from traditional methods.

As the first step for our purpose, we established the method of dicentric
chromosome analysis for wild boar. We collected blood samples from wild boar
that inhabited radiation contaminated areas in 2018, cultured blood according to
TAEA cytogenetic dosimetry procedure, and were able to obtain sufficient quality
and number of chromosome metaphases for analyses. In 2018-2019 fiscal year we
have preliminary results of counting dicentrics in each individual and compared
with other estimated lifetime doses determined by some traditional radionuclide
dose assessment programs (e.g. ERICA and RESRAD), and hand-held
mstruments used to measure dose rates at capture sites. Metaphases for wild
boar samples are still in progress of being scored and a dose estimation curve

using gamma-ray induced radiation on wild boar blood is being established.
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List of Publication

(In progress) Estimation of life-time doses to wild boar using dicentric
chromosome analysis
(In progress) A comparison of dicentric frequencies in wild boar lymphocytes

measured by conventional analysis and FISH.
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Bt il HBES K (ppm) Rb (ppb) Cs (ppb)
FalE 1 1 1M1x£2 236=x37 20£8
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4 4477 655%78 0.4
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Fukumoto (Springer, in press).
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Recovery of radionuclides from washing effluent containing excess

aminopolycarboxylate chelator in solution

Ismail Md. Mofizur Rahman (Institute of Environmental Radioactivity, Fukushima University)

Summary of the Project

The earthquake-tempted tsunami besieged a vast area in the Tohoku and Kanto region of Japan, which
included many farmlands. The sandy- or muddy-type tsunami deposits in distributed areas later
accumulated radionuclides released from Fukushima Daiichi Nuclear Power Plant. Besides, the soils
beneath the tsunami deposits were assumed to be altered due to the compression of the surface soil as a
result of deposition of earth and sand, and infiltration of the chemicals eluted from the deposits.
Although the waste-mixed soil properties have spatial and temporal variations, the geo-environmental
contamination generated a considerable amount of polluted solids that should be decontaminated.
During the previous-phase of our research, we studied chelator-assisted washing remediation of the
radionuclide-contaminated waste. Current research aims to design a scheme to recover radionuclides

from washing effluent containing excess aminopolycarboxylate chelator in solution.

List of Publication

1. ILM.M. Rahman, Z.A. Begum, B. Ahmmad, H. Tsukada, and H. Hasegawa, Effect of extraction
variables for the chelator-assisted washing remediation of strontium and
geochemically-related elements from soils, In! Proceedings of the 67th Annual Meeting of

Japan Society for Analytical Chemistry (September 12-14; Sendai, Japan), 2018.

34



Vigna BIHESEFERDF ) D LRIIZET 54 A —2 U T
N & (BUE - 858 Re %)

HFER A E

O WrEEM

AWFFED BHIIE, Vigna J&)> HiRK SRR AR D Na ORI ECRE -« #
W& D Na' BRE R A A L. MR MR ORI s+ O HEHC R O 5 2 & T
H5,

Vigna B E1XT7 XX DRNETHY | ZERREREIZHEIC L AREN LS L 2 &
DR TH D, ZHE TOMIEN G, MHEMETRE S (L oEfE TEEEIRSIICA T TE
. ANV REHZRD Na ORI« FRRADPHE T LI BERLZ 6L
Lol

L L2RD 5, Na ORI » HREEERDRFH & & B2 LT 5 ATREMEIZ DWW TR
PREES VTR, & 2T, AU CIIMEMIEO 2 OEREFREZ RS ITE=
A —T&EHRI FL—Y—DFEZHWT, FFNC3 AMOEA b L AL Z 1T 7
Vigna J&EFAFEREIZ DWW T, Na O « HRER AT 522 L2 HfE LT,

© WHEHE

AHFZE CIIME MBIV T- V. marina, V. luteola, V. trilobata, V. riukiuensis ¥
X O V. nakashimae & . THEYEZ & 7272\ V. angularis 3 U7-, FERNICEA L
AR Z i LTRSS, 3 HER2N D (FNa) ZWUNSET BAS A A=V 7l &
1T9Z2 21280, Na ORI - HRERERICZAED R & & HICELT 2008 9 0%
EHONCTHIEERE LT,

HARRNZI, KBRS T 2 M RERSE Uik % 50 mM NaCl Z & Te/KHHEIZ 3 H [H]
BL. 512100mMNaCl (PNa & & de) OARPHRICE LT 3 HIEHE: L7, £D%,
BAS A A= TN Ko THEMIAWNIZ IS 1T % Na' D it & ATk L7z,

® Mg - BE
M PEZ & 7272\ V. angularis X, RPLERZOHE A L RIZ X > THEEFICHEE L4
Ll £ b2 BIESTE ol B b D, BILEE R LD FERTIIHE~D Na’

35



TANZHINH LTV ey, BLE S U OSMFETIFZEIZ Na D RA L TR Y | ZdkEE
DR E -T2 EEBEZBND,

V. nakashimae \ZATALERIZ X - T Na OWRIN « FFEREAUCBHE R 2L R oD Z
CNTIR Do T2y AL O DG T LRI —FRERES W b hie, £70. FE
BECIINa DT 7 F Mg Aoz Z LB, V. nakashimae [Z3E~D Na i A2
<RV HITTIEZR L, MEIIZEEND Na' 2250 3 iE e 2 To TV bH EEZH
Nz, ZOHEHEREDIR R 2B 4 7oz Na N ERE L, FMERZER LB XD
ns,

V. riukivensis |XATALER7R LOSIFTITHEICL ED Na 2 HFE L2 DI L, Al
Mo 0 DM TIL V. nakshimae & [FRRIZAR « X TR 72 Na BN A B, DK
NFe LAIfl STV e, Lzi-> T, BTLE e L TR LN L 8D Na Ui,
RBEEY 3 v 7RIS 5700 E%Z, Na  THoTW\Wh EEZ b,

V. trilobata |IRiTALELe L TIEZEIZ Na iR A L TREEFEZE T TLE-72DITX L,
ATALER D V) DGk TIIARIS L UZEIT Na BN ER S 41, B~ Na WA Sz, L
7235 T, V. trilobata OTHEEMEIZATLERC X o THHEMICRHINDL L EX b,

V. luteola TITHTLE L L ORI TIEE 3 AZEITRIAIC Na NER SN2 DTkt
L., AL S O TIEENNEAARBEL oz, L LT ICE K BArse e Ez%E
(ZIBINAYIZ Na D38 S S D EIC AT e o 72,

V. marina \(XRifLER7e LORREETIZEICMA< Na 2T vy 7 L, LbEN
(SRS DBEAWI e Na I L D Z ER B E R o7, £ 72 HIMLERZ D V. marina
X V. luteola L [EAED Na' BfEERZ R L7226, V. marinald V. luteola &
HEOMEMHEELZ A L TWD7ZTTo<, SHICRNL O Na PEHEE N 215 LT
bOLEZLND,

BES
D FWicHEE

36



BREFRETRET HHFRKPOBEAS 4 VRS ERERE
[CBET DERER
HTH (BN AFZEBE SR A B AR+ BT 8B S b A)

AR E

O WHEER

WIRE RS E IR EIN CTHRAET H KREOTHYRE N K X efE L 725
TW5, FEHPICITEGEE > T AR N a v F U LD X9 7R U AR O WLEE H3
L RoTWD, =T, PROMZBIEOITEL 79, 3UFE129, 77
XF UL 9 LW o T B OB R O BN RE & 70 b, 2D OFEIT—
72 RIEERBESMEICB N TIERA AV B L UTFEET 5, 078, fllx Ofitd
BRIk LTI RE 2 B & 2 72l U0 70 JABR VAR D B b, AR TlE, FFIC
LBRAS N EECTHFFEFI D DI T 7 2 F 0 Lo xt5 & U TKEIRT 226 O - 72k E
FiEEMSI T LA E Lz,

© WHEHE

FEICRTHDLT 7 X T UL E V=T MNIRKZSGUET TR, 2nFlT 7 xF v
LA A A(TcON KON L =0 AfEA 42 (ReOs) & L TIFEET D, D=, AHF3E
T, 77X F v 07 r L LTERERMVABL =0 A2 HNWTERZTo72, L
= v A0 W EHE L LT, BRMEEEEZRF S NzZn L M%IE
(Ni|xZna(OH)2:(OCOCH3), nH,O) & Bk L72, 15ml AR Y e B L U BhmikEilc L =7
LG Te/KYANTR 10 ml (2% L C Ni-Zn HLFEVEHTDEY R 20 mg 23RN L, IR T 24 FEIE
EO LTz, F0H%, AR 02 ym AT LT 4 VB —TEIEEZSEELTZ, T LT,
KBRS T V= NREL 7 A Y b=k ¥ —ITi&iE S 4L7z ICP-MS %
WTEETDHZ EICLWIER (RER) 2RO, KEEIZIL, #li7k, NaCl, NaNOs,
Na,SO4 & H 7o, MKEFIZENT L =7 LOWHIRE% 67.1 nM 725 12.5 mM (Z
LAl ST s DY BEARAEME 2 5 L 72,

Ni-Zn Hg EAEIR TR E LT b =0 LD [ TS 2 5~ % 72 912 EXAFS 2 iz,
EXAFS 27 F LV ORITE T & =L F— IR E A JEH#E Photon Factory @ BL12C (T
TAT o7, EXAFS HIEH OREHI L =7 APTHIIRE 1.34, 2.68, 4.03 X TF 537 mM O

37



KIBEEP CTENEFNFTE LU -, F7-. 0.1 MNHReO, KIFHEF TL =7 A2 W35 X H
77 Ni-Zn ¥ EEMHE O XRD N2 — 2 ORIEEIT o T,

© A - HH

M 1ICHIHREAZZ(L ST L= 2RE TR (WEFRE) OREZRLT, &
WO L=y MREOHEME & HIZWEENSEM U722, HE ([Relw/[Relas) 1TH~%
IR T L7, £ L C, FRED 3mM 24 2K CIIREENBB L —E LR
oTce WAEYA RO EH LA, @REHEBKICE O THORAENSENT 5
ZEMEIRFIND, Ll £ 9 LIcmiREEIICKT 2B AEEOHEINITRD btz
WZ &, Ni-Zn EREMEO L =7 AGEY A MEI—D2Thbd LEZ LD, Ni-Zn
WM D XRD RZ — oG, V=0 A&RAE SEIGEICHFRA 13.08 A
51259 A ~EED Z LN Doty O T, BEOEEEA A LiEL =7 4
WA AV DA RS HZ LI K VKB NO L= ABREIND I L %
ALTEY, LU NI A MIBRETLZERHLNERoT, £, 2hb
DWHET—HEHNTT 71277y b LR, BOERBESR BRI R
=0.998) NELNT (M1AK), ZOZ &5, Ni-Zn HEMEE~O L =7 A5
T a7 MRE TR TE D Z RN mroT,

DO o B B IR B B AL IR E 0100 e B L B L B L

s Vo = 0.686 meq/g ]
€ |G AN i - 1
5 15000 [ .
@ 0.1F © 3 & I g ]
3 ‘ © £
g . © E . . -
E oof © 3 Q10000 [ .
= : o e I ]
T © <
& 0001 £ ° e o o
(€] [ r 0 1
: © ] £ 5000 [ g i
00001 f  © 3 Lo ]
o ] O
10—5 PEERETTT IR AT BTN TTTT AR AT AR ATTTT RSN TTT MECERTTTT MR T] 0 ', TR BT B BT TR T ST R R
10° 10° 10" 0.001 001 01 1 10 100 0 2 4 6 8 10 12 14
[Re] ;s (mmol/L) [Re]y;; (mmol/L)

1. MKSEEICB T DL =7 LKA, [Relni, [Relgs (£ENENMM L =1 NJREE MR
ERT. (LK) WESER (BX) 773277 8vv b,

X 2 \Z KPR DR 2 2 ST RS 2R Uiz, #tlhiT ol Rk Ky 2% LIk
A TEFZ LT,

38



Ka = ([Re]init — [Re]ais)/c[Re]ais (mL/g)
Z 2T, [Relnis [Relais, ¢ 1EZNZENNI L =7 LREE SPHREE, B TH D, Ka
i%m%@’%wfﬁﬁﬁw1 oL VHREOHEME L IR T L, 202 &1
WL =0 ABA T ORENIATFT DA A DRELZITROT NI EERL T
%o WEOREIIMBEA A Db RE L, EWA F 2 A 4 IIFRBRETH
ST H21I2BWT re T—HHMKPTTL=0 AZ2WESER%, T U LAEEZR
MUT-FEBRERZR L, fST 5% % OFEEHR (Fl, 10 mM NaCl & 10 mM NaCl re)
FRBED KgfEZ2 R~ L7, 2OZ 3L =0 2RMENAERE TH D Z & 2Bk
LTWa,

10° ¢
-
~ -
L0 =
p— =
£1000 |
~ r =
o]
N
100 - ¢ >
— o (@) — O"’ r"| N :,‘
532 2835 2 ¢ 8¢
S 7z zZ 03 8 Z & 9
ES z Z z 4 5 Z &
p= s = s Z z
g = = =) = s =
-2 T == gk

2. B DWHMARICIIT D L= AAE. =7 —/3—(3 3 ~ 7 [Elf# 0 iR L FZBROIEHE(R &
Y. re T BAUKFTTL =0 A2 W0E SE%, T MY U LA L7 5EER.

L =0 I Ly Wi EXAFS A2 MV OEMT#ERZ X 3127 72> k L7z, Ni-Zn 3
FMEHIT 0.1 M NH4ReO, VA & [ABE D EXAFS IRE 222 M Laor L (K3 EX),
Fo, TN OEBBEMERBIIL =Y AREFOEDLY OFERFICHERT LI E—I R
Ronien, EnUSNOE =271 3380 oo lc, LIcRo> T, L=v L3HNER
BEIRE L THEMICHAEL TS EBX NS, ZOZEIEIK2ITRLIELIIC
U LWAENTHEA T ORI EL T TROT NI E LM THL L E XD, £o,

39



Ni-Zn M IX L = 0 2 E B IZEIfR 72 < [ARE D EXAFS fE# A X7 L& /R LTz,
IV =T LADOWEYA FREBROLTHAZDTHALEEZLNS,

Ky (k)
FT magnitude

0 0.5 1 1.5 2 2.5 3 3.5 4
k(A R+ AR (A)

X 3. =1L Ly WU EXAFS A2 kL OEHTEF. (1) 0.1 M NH4ReO,, (i) 62.4 mg/g
Re Ni-Zn HEEEMH, (iii) 94 mg/g Re Ni-Zn HEFEMH, (iv) 106 mg/g Re Ni-Zn HE 5L, (v) 128
mg/g Re Ni-Zn ¥ JEMEME. (Z21X) EXAFS 8. (GX) @SR

BES
D WL

Tanaka, K., Kozai, N., Ohnuki, T. and Grambow, B. (2018) Study on coordination structure
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Site No. Site namme Cat:::ent Averaged initial invenztory Site No. Site name Cat::zent Averaged initial invelltory of
k] of Cs-137 [kBq m™] k] Cs-137 [kBq m™]
1 Mizusakai (Miz) 7.5 587 17 Marumori (Mar) 4123.9 113
2 Kuchibuto_Upper (KU) 21.4 408 18 Funaoka-ohashi (Fun) 775.2 27
3 Kuchibuto_Middle (KM) 62.8 304 19 Senoue (Sen) 313.3 51
4 Kuchibuto_Down (KD) 135.2 248 20 Yagita (Yag) 184.6 63
5 Fushiguro (Fus) 3644.5 102 21 Kuroiwa (Kur) 2921. 4 109
6 Iwanuma (Iwa) 5313.2 96 22 Tomita (Tom) 72.6 117
7 Mano (Man)*3 75.6 521 23 Ota (Ota) 49.9 1,638
8 Ojimadazeki (Oji) 110.8 418 24 Odaka (Oda) 50.3 750
9 Matsubara (Mat) 570.9 46 25 Asami (Asa) 25.8 197
10 Onahama (Ona) 70.1 45 26 Tsushima (Tsus) 25.4 813
11 Tsukidate (Tsuk) 83.6 222 27 Ukedo (Uke) 152. 6 2,329
12 Nihonmatsu (Nih) 2380. 3 88 28 Takase (Tak) 263.7 696
13 Miyota (Miy) 1286. 6 77 29 Haramachi (Har) 200. 3 858
14 Nishikawa (Nis) 289. 4 137 30 Akanuma (Aka) 242.6 57
15 Kitamachi (Kit) 35.8 537 31 Watai(Wat) 5313. 2 96
16 Kawamata (Kaw) 56. 6 226

VRTFHE Cs— 13T IREDRIE D=6, 5% vy, SYoKEEO I 40~100L % £
KU, Fbifolilils, EEAMTHABLTE, 0.4bum DAL T L7 ()b
X — il ST, ZOAREGA AU R — N v VIR S, BFE
Cs—137 Z G5 A L SR (g S BT, WKEZEDGA A o ke % 0. 7L ~ U X
U R ZE AL, HpGe B {RHE 8 2 HN T Cs—137 IR 2 IE L7z,

i

R
%,

® MR- BE5

3

FRIBTE - AP RE DG EE > U LMRE ORRFE(L % | Fig. 2 1ZR LT, 2014 4-LLAT
DYEATHE Cs—137 JEEIX, FILKFEN AP IIETHIE LT —F Th D, TREHE -
BAFHE L H 1T, 2011 FFITHAR 10430 1~100 53 D 1 FREEIIREAME T LT\ 5, £72,
Fh% 24 B DR, IRER TS L T\ D,

F v ) T AV FIREESE OBIFRE Cs—137 1R ORI 1L, 3 EIEEEIRA 72
HFENA R LI Z EDNMBN TS (Smith et al., 2005), Fitt 1 FERIEL, ELhER
B (7,,) A~ 1 ADFIM 7 = A X, 8 ~ 94EH F TIXELBRE LS (7,
NI~ 5O T = A X ZNLARRIZFEREBH (7,,) PEHICRLS 2L E
M7 oA XY T D L IN5,
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Fig. 2 HERID Cs-137 BE DR, FROBERICB LN TP 7 =/ XITY =5
BMThHDILETRT, (2 BEER OBREFE

62



itk 8 H i 72 4& F OIS\ T
b T = A XTS5 2012 005 2018
FEETOT—Z & HWTEDBRELEM (7,
ZEMH LU Fig. 3 ICF DO EHOT TR
L7z, BRBHE - IRTFRED T, OFPHITZ N
1.4~5.8 4 L 2.3~8. 8 4F FHflIL 2. 8 FE &
3.6 ThoTe, WTHNDOREDL | BN D)
TEU S N7 OFFHIZ 3 > OBIFk (RRERE 1
s, BAERE 2 M) ZERE ST EN TV,

BLEEY . @EBRAAOTINC S 2 Fie 8 TRT=A XicBy 5 PRA
BIDHIPE L & 7 MBIEOIE FlE, e 0187 PRARSEMN LD, £
DEZBF =N TA ) OGN )| CRRIE, AR, RO Of

LU AR D e R S e, B BADTIICRT SRR = A X0
FARIEMM ORI 27T

L%, BT oA Z~OBITICL Y | JEEE

B THIED S 7 5 HULAE S 5 ATHEMEA 55 . GO/ BINIC IS0 IR 2 SR

LTV S EREETHS L EX NS,

(5 I SCHR)

Smith, J.T., Voitsekhovitch, 0.V., Konoplev, A.V., Kudelsky, A.V., 2005. Radioactivity in
aquatic systems. In: Smith, J.T., Beresford, N.A. (Eds.), Chernobyl — Catastrophe and

Consequences. Praxis Publishing, Chichester, UK, pp. 139-190.
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Keisuke Taniguchi, Hirotsugu Arai, Yukio Takeuchi, Hirofumi Yoshita, Kazuki
Fujita, Yuichi Onda, Measurement of the dissolved radiocaesium concentrations
of river water in Fukushima prefecture. 5" Fukushima University IER Annual

Symposium, 0-5. 2019/3/14, Fukuishima.
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Hydraulic Connectivity of Tree-barks from 3D SfM-MVS Analysis to
Measure Water, Radionuclides and Pollutants Access to the Ground

Christopher Gomez (Kobe University)

Summary of the Project

Objectives:

The transport of radionuclides and pollutants has been the object of intensive
research at the university of Tsukuba CRIED. One of the aspect that has not been
investigated yet is the role of the surface roughness of the tree trunk in
controlling the water transfer and the mode of transfer to the ground. The present
research proposes to elucidate this question by combining photogrammetric 3D
method and testing.

The sub-objectives will be to:

(1) Construct a 3D model of tree trunks in the experimental forest;

(2) Model the surface roughness of different trees species and recreate
experiments looking at water behavior on the tree bark;

(3) Using a handheld penetrometer, measure the water absorption capacity of the

tree bark to understand the modalities of transport and accumulation in the bark.

Methodology

The research combines both an empirical approach and computer and analogic
simulations. The empirical approach consists in the acquisition of the tree bark
3D structure using the Structure from Motion photogrammetric method applied
to photographs from handheld cameras and from UAV-born imagery.

The empirical data will then be analyzed in a GIS environment (QGIS) to model
the surface roughness and the ruggedness index. The round tree trunk data will
then be opened to run surface water routine model, which will indicate degrees of
connectivity along the trunk and thus the ability of the tree bark to conduct water.
As the water might be “lost” by bark absorption during the transfer process,
measures in dry and wet conditions will be conducted, and bark samples will be

analyzed in the laboratory for humidity. The humidity data will be correlated with
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penetrometer data, in such a way that a large dataset of penetrometer data will
help complete the laboratory measurements.

The present research is based on the assumption that the tree barks act as a
micro-topography guiding the water and absorbing it like a soil would do, and
therefore it 1s possible to apply a catchment concept to model the transport of
water over the bark. The water conductance will be a product of a,b,c that can be

seen as series of hydraulic cross sections [a,b].

Fig. 1 Top view of the variation of circularity of the tree trunks and the signal
representation of it. The image show a 3D point-cloud of the tree surface used to

measure the microstructure.
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List of Publication

None.
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Identification of the factors governing the radiocesium root uptake
into Japanese cedar

Yoschenko Vasyl (IER, Fukushima University)

Summary of the Project

@ Research aim

The research was aimed at development of methods for identification of the
factors that determine magnitude of the radiocesium root uptake into the cedar
trees, and on explanation of its possible future dynamics.

@ Research method

Layer (5-cm) sampling of soil to the whole depth of the root-inhabited volume of
soil at the different distances around the control trees at the experimental site in
Yamakiya. In the collected samples, measurements of the fine root areas and
concentrations of stable and radioactive cesium isotopes.

@ Results/Discussion

Sampling was carried out and all roots were successfully extracted from the
collected soil samples using the specially designed elutriator. Software for
calculation of the fine root areas has been developed. Measurements of the cesium
1sotope concentrations in soil samples are in progress. The first results show that
more than more than 90% of the total radiocesium inventory is localized in the
upper 15 cm of soil, while stable cesium and fine roots are distributed more
uniform in the studied soil profiles. Dependence of uptake fluxes on the
distributions of the cesium isotopes and roots in soil will be analyzed after

completion of the measurements.

List of Publication

T.Yoshihara, V.Yoschenko, K.Watanabe, K.Keitoku, 2019. A through year behavior
of 137Cs in a Japanese flowering cherry tree in relation to that of potassium. J Env
Radioact, 202:32-40

V.Yoschenko et al. Radionuclide dynamics in the forest ecosystems of Fukushima
and Chernobyl. SPERA Conference 2018, 6-9 Nov, Perth, Australia
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ABEET—AEAR—XZAHAVEEBUFRBIZE T3
sttE Cs DRHEDETE
APRHEBRER (BOIEE - BA TEPFZEEM)
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O WHEER

WHAAREBEIICER S 2 /B ES IR EFTOFRIC LV A UIEE
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X7 52 TR T, R TR AR L, B ET 5 B IS —B% T 5 H T,
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RESFREEL T ZENEERFECTH D, ZNE THIFFEE DT, BEAEERK
WO Z BIET & & b2, BEFICBT 2 M EME OBRELZ B 5T 572012,
TR0 7= DA Z B THURE Cs DE=% U > 7% i LT X 7-, RIEFRBFTECIT,
ITRIZ LD KEE=2 Y 77 —5 LBUERT TR S BURTE Cs ORI E &
TR T, IR R EE IR O 72 DO fEHE Cs ORI OV TR T D,

@ WHETTIE

BEMOKEA RALERRIC L D 7-0MmE =2 o 708N FEE ST 5 KABET, BZERT
TRILHT O Jipe i R EE DI N IS ST~ 5 23 AT D7 DML A FRENT R & Lz, 7ok
TR, BN KOWBEE, SS, 42 Cs—137, AFHE Cs—137, 72 b ONTJEE (FifgE) o Cs—137
BEEIZIX, 2017 EEICE LN DE=F ) U 7 F— 2 2\, 22T, -
2B DERAKIREE L, 2KIED 1m LU T O LBIE N 72O TIX 0. Imy 27KIED 1m
A DTHOMTIE, 0.5m Th D, £, 7oOMHRD Cs—137 LaE &L, FIHEAE
BGIS 7T — 4R EE S~y 7 (4 ZHEHLAEE L, foiicr —%
ZICIC, LB B L Cs—13T IBEOBMRZ NI KIE L Cs—137 EE D RIRIZ OV T
T2,

@ MR - HE
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A TEIRFGE SR b U SR R DN 2SS 2 72 0t I, Fllds, 6 FE AR T H,
AT T4 Cs—137 JRHE DY 0~ K 45Ba/L, 4 4. 4Ba/L, ¥R{FHE Cs—137 2% 0~H%
K 5Ba/L, ) 1. 4Ba/L & FlRHOE\ VRE T o 7o, BEIC, WEAFHE Cs—137 1B H OB}
BRTIER 50700 1Ba/LBORE TR S LD LW A b, £ZTC0s
VLA B L KT O Cs Y & OBIR A ME L. LT OBIEst 21537,

42 Cs=137(Ba/L) = 0.0010 X [Cs—137 {LA& & (kBa/m*) ] +1.16 (R*=0.11) —O@

VRAIEHRE Cs—137 (Bq/L) = 0. 00033 X [Cs—137 yh#& & (kBa/m?) 140. 28 (R*=0. 28)
—©@

JEE Cs—137 (21t « Bq/L) = 20.2X [Cs—137 L35 & (kBq/m?) 1437800 (R*=0. 30)
—®

72k, AOIZBNTHUE 1 a4 &

42 Cs=137(Bg/L) = 0.00095 X [Cs-137 {3 & (kBq/m*) ] +0.49 (R*=0.37) —@°

&0 EMBREROKERS LN,

LED X DT, 7oDMS~D Cs—137 JLAE & & 72D 4 Cs—137 8 L OVETFRE
Cs—137 JEFE DO BIFRICIT. EHEFARIREDY 0. 11~0. 28 F2JE & 35V IEDOFARIBIR S B H
LZEembhrole, £z, Cs13ThEREELIEED Cs— 13T REORERICOVWT S, &
FABEIFREAS 0. 30 & LR85 IEDARBABIR RO B iz,

(2) 7= ML DFE T & KE DB

T OO X, ERE OGS Cs BHEFE L TN D, —f%IT, 72D KRGENR
Ene, EEOBE LITREENOOEHICL Y | B Cs IREN & £ 2 BE0 &
Do £ T, OMOFEIT, BT DD KIEI KD Cs—137 JEEEIC 52 5 5B DR
&M LLL T OB 2157,

4 Cs—137(Bg/L) = -7.98X [K{Em)]+20.1 (R*=0.06) —@

IRTEHE Cs—137 (Bq/L) = 0.093 X [7ki%¥(m) ] +1.35 (R*=0.0009) —@&
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ZDOXHIT, KEELEKDE Cs—137 1 X OVETFHE Cs—137 OAHBIRIRIZ Z < 55UV D,
H LTI E 2o T,

T T, IWEEOENC LB EZYRR L, KIELE KOS Cs IBEOBGE X
DERFEIZ T D720, KDA Cs—137 I XL ONALFRE Cs—137 IRJE &2 Z 2 S0
Cs— 13T IEBEBTHRT Z LI VHKIL L THERNZITo7-, ZOME. kXN ES
i,

kA4 Cs—137 Bgm®/MBgL) = —0.22X [AKIEm)]+1.52 (R*=0.003) —@’
HIMALIATTHE Cs—137 (Bqm®/MBgL) = 0. 091X [/Ki%& m)]+0.34 (R>=0.011) —B)’

ZDO X T, AR THKBAL ST Cs—137 2 L KIEDORIZRA A Rk D =73, T
BB < . BRI BfE(LIZ R S THEITR O b o 72,

PLENS RO GRE ST,

Jivs 15 DRI BE XSI N 0D 72 DO HL /K D U4 Cs JREEIE, — 38 T4 Cs—137 OVRA7HE Cs—137
DEWNE DD ST, 215 D= DK DM Sy 72 b N IAAEREH 45 O HHE Cs
BRI, 720omHS o EE S & BIZHWAEBEINRD Hivz, — . 72O OE Kl
IDIKIE L KD Cs—13T IREDEIFRTIX, 278 5 NZIEGREMR 77 & OFHBIXFE
ST, o, MEETHBELIZAKD Cs—-13TEEZHAWTHREEETH -2,

FRAEFR

©

IR
2L,

@ FRFEE

S5, FRIIBT BREEERIT S,
@ o

L[FEFFE DR IR E R TRAZ —53K (2/14) 21T > 7,
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BRERFAEES I LEEMBF (Cesium-richmicroparticle, CsMP)
DOXEHRAICEICFADHFRERELE
~EERELTIEICHITS CsHP DS EeHF 5 REE LMK~
FHE B (UK

AR E

O MEED

2011 4R 148 B 55— I+ /)38 BT (FDNPP) 2> & BB I il S 7= e i Cs 1. <
DREBIDAKENE Cs & LT S, BEPORSEHMICTR < W5 - BE S TF
BS5ecm WD EEFE-TNBHEEZEZLNTWD, —FH Ther, 85 D Cs WAk 5
Wi(Cs-clay) & 0 &5 107 £5 U BERE B 28 i O i T FE U Cs & A ORI F-(CsMP) A3 K
S, TERLOREAIN TS, AR TR, RETEPITBIT 54 Cs STREIC
*9% CsMP DS REAT 5- 3 E &EE(QCP iE) & fifesr L, FEBEOE B IR DR E THEITE
HTosZ xHE LT,

@ WrFETT Ik

158 B ST RE & FF ORI T & Bl L BT D4 % DIERE(CsMP - Cs-clay) %51 L 72
DH, FRRIZEBT DRT-OEE— e 2 N 7T A&{ER L, BHEEICESL
CsMP D&M ZITE LTz, TO&MES L0, EEOBBRN 4 HiioRE HEIZE
i7 5 CsMP Dt re s 558 & B HH LTz,

©® A - HE

F—=NTTF T T T 4 =K DB < QCPYEZMENL LTz, 114 um A
Va2 Ll EORLFILT T Cs-clay E7213F OEEEMR L [EE S, 114 pm A > 3 = Al
DORLF D HIFIE TR TO CsMP DR S 7, ZDESITEV T, 0.06 Bq UL ROk
HEEAFF ORI F %4 CsMP L RIEEL, £DOMEZEIEE L TRE L7z, QCPIEIZ X - T,
B RANOSEE LEPIZIB T 5 CsMP O U HER 53 (RF i) 8-32%., THE1gdH
720 48318 fHl D CsMP BNEFN T\ D EHIE iz, (X1)
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@ WHEITIE
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EDORET — & ootk & BLBEMBIC XA A7 v VOV ESBGRE, Btk
BT LPREE, DNA MENTIC X DM O L) 7 LT, EARMHEEE - 3
FEEIZ LD 7 7 v 7 281, EHIREREKENY a7 2 =2 a7 o7
IZE - T, XA AT v Y VORI OFERMEIN & EOEEAE B L LEHE - 52
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Distribution of hard-to-detect Pu and Cs-135 isotopes in early stage
monitoring seawaters after the Fukushima nuclear accident
W& - 8 2 Jian Zheng (National Institute of Radiological Sciences)

SNBSS - IWHIER (GLETR)

Summary of the Project

1. Introduction

This collaborative study exploited the cutting-edge mass spectrometric analytical methods
developed in National Institute of Radiological Sciences to analyse the hard-to-detect
radioactive isotopes of **’Pu, **’Pu, *>Cs and "*'Cs in seawater samples provided by Hirosaki
University. These monitoring seawater samples were collected from the coastal area off
Fukushima in the early stage (in April and May 2011) after the Fukushima Daiichi Nuclear
Power plant (FDNPP) accident.

In FY2018, our study focused on the distribution of Pu isotopes (**°%

Pu activity and
240py/>°Pu atom ratio) in the early stage monitoring seawaters. FDNPP-derived Pu isotopes
have been released into the terrestrial environment due to atmospheric deposition and the
2397240py amount was estimated to be 1.0-2.4 GBq. Since the marine environment received not
only the atmospheric deposition but also the direct discharge of highly contaminated liquid
wastes as well as the runoff input, it was unavoidable for the FDNPP derived Pu isotopes
entering into the marine environment, which caused concerns due especially to seafood safety.
Previous studies were inadequate to verify whether the FDNPP accident raised marine Pu
contamination due to the delayed sampling period. By contrast, the seawater samples of this
study collected in the early stage of the accident (within two months after the FDNPP
accident) were much more promising to provide the evidence for the contamination extent of

Fukushima-derived Pu isotopes in the marine environment.

2. Methodology

Seawater samples were collected during two oceanographic expeditions YK11-E02 and
NT11-E01, which were done in May 2011 by JAMSTEC. All the seawater samples were
filtered using a 0.20 pm pore size cartridge filter to remove suspended particles and were

acidified to pH~2 by adding HNOs for storage and transport to prevent Pu isotopes from
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adsorbing onto the wall of container. Pu isotopes were analyzed using a method which
involved Fe(OH), primary co-precipitation, CaF,/LaF; secondary co-precipitation, extraction
chromatographic (TEVA, UTEVA and DGA resins) separations and SF-ICP-MS detection
(Men et al., 2018, Sci. Rep. 8, 1892).

3. Results and discussion
Values for 2°"*Py activities and 2*°Pu/**Pu atom ratios from Oikawa et al. (2015, J.
Environ. Radioact. 142, 113—123) (2008-2010) and this study were plotted in Fig. 1. It was
obvious that neither *°*Pu activities nor **Pu/”’Pu atom ratios exceeded the
corresponding background ranges
before the FDNPP accident.
Therefore, it can be concluded
conservatively that there were no
notable amounts of Pu isotopes
released  into  the  marine
environment from the accident.

2394240 .
1. Pu activities vs

Fig.
24 2 Co
9Pu/*Pu atom ratios in seawater

off the coast of the FDNPP site.

.. 239424 .. 241 ) . . cq .
The temporal variation of >******Pu activities and **’Pu/**’Pu atom ratios in seawater within

100km from the FDNPP site after the accident were plotted as a box plot in Fig. 2. 239+240py,

. . .. . . 239424 ..
had no obvious interannual variation in the seawater. The maximum ***"**°Pu activity

observed in October 2014 did not exceed the background level before the FDNPP accident
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(ND-32.0 mBg/m’). As for **°Pu/*’Pu atom ratios, all the data fell between that of Pacific
Proving Ground (PPG) close-in fallout and global fallout, within the background level before
the FDNPP accident (0.173-0.322). The contributions of the PPG close-in fallout observed in
this study ranged from 26% to 77%, with a mean of 48%. This might suggest that the PPG is
still an important source even more than 60 years after the 1950s and the North Equatorial
Current systems continuously transport the remobilized Pu from the Marshall Islands area to

the Northwest Pacific Ocean.
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The present study examined the association between volcanic activities and ambient radon concentrations in
the vicinity of Mt. Sakurajima. If the atmospheric radon concentration in the vicinity of Sakurajima is related to

the volcanic activity of Sakurajima, where is it mainly supplied?

@ ek
2.1 Radon measurement

Our research group constructed the monitoring post in Ichiki district of Tarumizu city (Figures 1,2 and 3).
At this monitoring post, which is 10 km southeast from the Minamidake volcanic mouth of Sakurajima
Mountain, outdoor radon concentrations were consecutively measured ever one hour using an Alpha GUARD
radon monitor (SAPHYMO, France) during the period between August 2003 and July 2007.
2.2 Data on weather and volcanic activities

We obtained the official records on the frequencies of Mt. Sakurajima eruptions and earthquakes observed
after those eruptions kept at the Kagoshima Local Meteorological Observatory. Also used were outdoor
concentrations of SO, and the direction and speed of wind in Kanmachi district of Tarumizu city, which were
consecutively monitored and kept at the Kagoshima Prefectural Institute of Environmental Science.
2.3 Statistical methods

In regression analyses, hourly averaged values of radon or SO, concentrations were regressed on hourly
average wind speeds and or hourly average wind directions. In the analysis of wind directions, we considered the
tail winds as those blowing from Mt. Sakurajima to the monitoring spot, which is located in the SSE direction of
the volcano. In this paper, we used N, E, S and W when referring to wind directions of the north, east and south
and west, respectively. The wind speed of tail wind was calculated as follows since the wind blowing from Mt.
Sakurajima to the monitoring spot is the NNW wind: wind speeds themselves for the wind from the NNW; wind
speeds x cos (22.5°) for the wind from the NW or N; wind speeds x cos (45°) for the wind from the WNW or
NNE; wind speeds x cos (67.5°) for the wind from the W or NE; zero for the rest of wind directions. The wind

speed of head wind was calculated using a similar approach.
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The geometric mean radon concentration at the monitoring post on the days with eruptions was 7.5 Bq m™,
which was statistically significantly higher (P<0.001) than that (=6.5 Bq m™) on the days without eruptions,
when the data were restricted to hours with no wind. On the days without eruptions, a tail wind blowing at the
speed of 10 m s™' resulted in a radon concentration of 6.60 Bq m™, which was significantly higher (P<0.001) than
that associated with a head wind with the same wind speed (6.15 Bq m™). In order to confirm the effects of tail
and head winds, we analyzed ambient SO, as well, ambient SO, concentrations at the hours of tail wind were
higher than those at the hours of head wind.

Radon concentration at the monitoring post on the days with eruptions was statistically significantly higher
than that on the days without eruptions. The major source of radon at the monitoring post was earth crust-derived
gas emitted and dispersed from underground. However, plume and discharge from Mt. Sakurajima were also

contributing to ambient radon concentrations.
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Kenta Higuchi, Masahiro Hosoda, Shinji Tokonami, Mayumi Tsuji, Suminori Akiba: Associations between
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W5, =T, AL Tl HAUE~D FNPPL it o o MBEOEE 25 2 &
FEHBET D,

@ WHEITIE

AARSCHEOE=4Y 77 =% MEHRLFICRESNTNDL T2 ZINE L,
A AYEIZ 31T 2 Bt o 0 AR EE DR ZE A E) 2 B & M2 5, 1950 ERITIT i
Te RIBAZ EBR RO YEE o U LORBEEEZIMF L, ZDMEE DES P DEE

B — R R EAT RO EE o U MREAZHEE T 5, BHARMICRIT 2K
DD IR A - — BT D FNPPL HSR D 3 w7 A D B AR ~D i A &
K OKIHE~DWH B EHEET 5,

@ MR - B

2012 FELARE . FARUERS )5 DO KEPE, Y. MO EAREBICRB W T, Bttt
L DY EEDOKMABI STV D, AR BBV CIE, RIEK DK FEHREEIZAY
FHEGHE— RK (STMW) ot — R7K (CMW) MBS D Z LRI L Tn 5
Z D728, FNPP1 26 OEBERM L OBEAKIZ K 0 K& DIEE~ILAE L7z FNPP1 H 3K
DR > 7 A28, STMW =2 MW IZEV IAE N EZ BN TN D

HAR 7 OKLETIE, Bt v T LA O&EBEN STMW TElSh, S5I2E0
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BRI TIRANCALE T 2R FMEL D b 12 R BRI SN, Fiz,

BiCs/MCs LS BARRE H OXTLE, Wy E, BARMECIZIER U CTho7z, LiED
ZEMND, WU - BARYECEBU S S B v U ADOREE QBN STMW (ZHL
DIAENTZHEE S DA THD EEZHNTUWS (Inomata et al., 2018b),

AAWED B ArE S 20 (BIRE, HE, MEOE=2Y) AT — 3
V) TEER ST OO > AOPEE 1T, 2015 AR RMENER S v, F
DR 2 PR OPRMEIN B Hivic, BARBHEETOE=4) VT AT —a
(R, @ Al HR) ICBW TRl S BURtEE o T LA OREET 2016 4RI
e RAEDSBL S 2, 2017 4RI V3R B ORUMEM 235380 b7z, B AR (bViEE )
e OVERRREIEAT T Tk, B EE & 0 L OMREIIR 2 TN L, 2016 4F KUY 2017 4F
B SN e v T AOBEIXIFIEREE CThH o 72, 5%, Bt a0
BESBDT L ENTHRIND, ZORFZEMZE{) S, FNPPL HROHEE > »
AT S BARMEZE SN TS Z & 72 INPPL RO MEE Y 7 20
A ARYE~ DL IO A r— L Th o722 ERHL IR -7, 51T, 2011
£ FNPP1 H il LARE i e o o A OB LTI ~3Bam ™ 1272 - T iz, 2 4Uid FNPP1
WZEDEE S D ADWAIC LY . BARWEIZE T DU MEE > T A DR EE A FNPPL
HATOR 25 L Mo/ Z L ARB LTS,

2016 EF TIZ HAWIZHA LTt o7 5035 0. 2140. 01 PBq TH Y, FD
95 0.09£0. 01 PBq 23, JEEBHFEEZ T CRFLENR S T2 Z ERH L0572, &
AUE, BARHFIZIRA LT U > T A ORI 43% DN KRR T2 2 L 2R LTV D,
Fo, THUFIERFEEE— R AENTHEEE T T A0 2. 1%IZFHE LT
W, 7238, 2017 AR O RBIEEED & H AR~ OWKIBAZED T — ZILETEAFTET
W22 2017 FRLLRE D H RMEA~O R EE 0 AA RO RS S 0 134 % O
E L2,

Sfk. 10720 FE A7 — /LD LY K E QMBI BR (2 L 2 UM o 0 L o BEHE N
P Z D AREME S B U | RFRAYIZIIAMFFERREE T B 2T 72 D FHBE A 7 — L D
FERERIC K DWE R L OB b HIfF S D,
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JERRTRE, FIETR, EEEM, [HHIER. BARRFEICR T DS R
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@ F oAt
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BEDRFH “BHEY DS UIRE” OOHTIERFREICRE (T - E R IRE
AR 2 GFrRKRF)

WA E

O HFEER EECE T ZBMETHEE A~ A CVBi) 13X M Am 2P [FfLIR
EFERL LT R EZ R T IR Th S, AR TIE, b ORI TERFEO A Y
BALFEF A 2 V% L0 XL FFET 2 HEIT, Bi BB J V"L LTEH LE
KR8 Bi O HTERF I 72 G 21T > 72, £72, Pu & OEREDNRIEIND
AR EE T e KR 22 K BLIC IRYE 2 & C, AL RIS I8 1T D EAA7HE Bi 70 AT
R ARYIN Y 2 el

@ WrFETTIE

WER ORL A REZ AR 02um D7 4 VZ—IZ XV 5B LT, 7 ¢ v & —BHE,
MR - PASHBUZSRLE & A 7 A% AW TR Tic it LU, B 158 Bi JR 5 % 3F{M
U 7o BRI RED BBERR T IV DR PERE /K UK i aR TERE L 72ifik 78 &b V2,
F7-, AERERETERE L 72 ABUEKIZHOWT O 2 s, YEAEHE Bi OF — & il
1T o7,

® KR - B

WA fE - ZIEENC L MO IR UELZFHMI L 2A, V—F U 78IEIZL ST
BAFRM 0 IR UKREE 2152 2 LN TE e, WA Bl OF — 2 Tl R 6, KIVVE
O FEF R CIX AR RS TRIBA R IR MR K 2R 2 L3I L7, Zaudio et
VULELFULEEE TH D, —H T, AREEFEAD Btk & 72 2 Bk DK
W5y K e E OV T, FEROFHEIZRH SR d o7, 2 OfERITHE T
WEITHE SN TWDRER EXHLATH U, Bi OO0 DBIEETIRIEIC & 5 FTREMEN T
REnrz,

127



ARFER

@

(D

2)

3)

4

)

(6)

(7

®)

A L FEFE
RIZKFZE. GEOTRACES #iiiff & Pb %7€ RN AR O L[R5, A FIREFEBSF 18 (2018) 76-80.

FagR

RIEfZE, WEHEZE, F)INER, MEse, AR, MR, Xa—is, ARG ff
FEHL KRR L O P9 AL KPR IS B 1T D IRTEREEN 22 FE [RINAR D 43 A (KH-12-4
YR 72 & OBIAE R A D) . SRR 30 4R S RS o TR A e o 2 — 3]
FIH - FERFERRRFEERS (2019/3/8) @ EENKFME 2 T kAt o ¥ —

JRmZE, HINES, BIRRZE, /Mlsc, AR LRSS T 2 RESn 4 E R
WK D534, GEOTRACES Japan OBUR & A% DR (2019/2/21) @ TR RFHIF v
INA

R, BIRMZE, /NMEsT, Wk, UDiERe T, HAERSCREEICB T HEFRE A~
A D534, GEOTRACES Japan OBLR & A% O (2019/2/21) @ FUEXKFHF ¥

IN A

o

LR, BIERFNZE, /MESC, FESE, PHEE, dAARS. R ILCEEICR T DA
i BEfRE L HE DIy Ai. GEOTRACES Japan OIUR & A% ORER (2019/2/21) @ HK
KEFMAF v 3R

RIS, WLEICB T AR Y o U Y A~ AOBIE. Y EEEEEhE - BB
L O~ DB 2 SRR ISR 2018 4R s (2019/2/14) @BLRTK
BIE < =R EMFSERT

SUILCEE, RIRFOZE, A, oo, dEERIL RIS DR RE R T O Wik 4y
i, AbvEE KRR R AR AT L EmR A AR A TSI KR IR BT 5
WEREERS L OVMEEAERR E DY U r— ) (2019/10/24) @ dbiE KAEIEEHAHFZE AT

stE, BIERFZE, /MEc, R, TR 7. AR RIS BT DIETFREE A A
DERTE W /7 A1d6 L OVKBE & OBIfR.  AbE KPHRIER A LR > AR Y o A
PRI R M e IS 36 1T DB EER 6 L OV EAERER LD U v — )
(2019/10/24) @ b33 R FARIEF RS0 AT

AJFRARZE, )IER, RIRFZE, NMEJC. WEACREEIC R T 282 ERNARL O m ks
FESREL AN . AHEE R R AT ZE TR R o AR O 0 A TR A HL SR A 4
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BT AWENEREE L OVMEEAREZR OV A 7r—2 ] (2019/10/24) @ JbifiE RKFPARIER
EHESERT

(9) TRIBRL, BIRFIZE. AT OT AALFREOSHTERTE. & 32 [ A A9 bR
ERATIE MK AR SE R RS (2018/9/21) @B KRR F v /XA &L X Hun d

(10) 7B KM, RS, Suligh, BIRFIZE. K P RERL 18 Pb 22 C RINLAA L O ks FE 4y
HrEDBAFE D 7= 6 O FERERTT. 57 32 [B] H AR ML S B SR S i s K S JE R £
(2018/9/21) @FERZFERF X v o A L Z DL

(1) #JFAEZS, INESR, BIRFZE. ARSI T D80 & O E RN D53,
% 32 [m] B AR AT b F 2 B S s X SR 2E 58 5 (2018/9/21) @ Hrik KBRS %
¥ UNALZTHONE

(12) "3, BIRFZE. WAt KRBT D IEFRE Bi & /KBEORIfR. 45 32 [l B ATk
PO EH RS TR L KA e R R (2018/9/21) @ FHERFERE X v o3 A L X
L

(13) AW, WHE, BIERMZE. BFREREEICRIT 2B EITHE Bl OSEDMM O, 432
(0] B AR AT b5 B R S i X S 9e 58 2 (2018/9/21) @ Brish KFERE % v o
INAELEHONE

(14) K5¥, BIERMZE, B, KRR B E T3 ORI E R E BT AR 3.
% 32 0] H AR HT b5 B R SR HTR M XA SR 9e 8 2 (2018/9/21) @ ik KFBRm %
Y UNRLEEXDHWNE

(15) seHE, RIRFZE, /Moo, FEksh, JTiREE v, AR ALK T 26T
HE Bi & /KBLOEAFR. 2018 4FJE H AHIERILFESHES (2018/9/12) @ERER KFETJH ¥ v >
IN A

(16) A4S, F)IES, BIRFZE, /oo, FAEE, Ka—ik, a)IHE, WA b
ERAE AR BT DEREE RINLAR D B kS FE 434 . 2018 4EFE H AHIER (L2424 (2018/9/12)
@BLER KT v o /XA

(17) kA—, HHZ—, AJIHE, BEBEZ, BIERfZE. MC-ICP-MS % HW 7= ifEKEEH o

BT F )T AL DOERENARIHT. 2018 4EFE H ARHER L FES (2018/9/12) @Fi
ERRKZT R v /3 A

(18) Norisuye, K., Obata, H., Gamo, T., Lee, J.-M., Boyle, E.A. Dissolved Pb stable isotopes in the
Bay of Bengal. Goldschmidt Conference (2018). 15 Aug.
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(19) Maruyama, K., Norisuye, K., Obata, H., Minami, H., Nakaguchi, Y., Tazoe, H., Gamo, T.

Distributions of total particulate trace elements in the subarctic North Pacific. Goldschmidt
Conference (2018). 15 Aug.

(20) AURFZE. MEP S Y 7 oud#” e LT Bl BUEWEREEENE - RREl JO4EY

~OD B

BT BET A SABRILRIAFSE 2018 AEE X v VAT 2 —TF 4 7 (2018/6/18) @ELIK
KFRFDAEEBESEE

@ Zofth
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REHRFENA LR Y A S DNA B ERIRBIR~DEESICET SHIR
FIFIES (EEERKF)

IR R

O HHEERY

WU IRSTZ X o THumpY 2 ZARSOIW AR U, 2 o ZARGHEIEN I ICHIERIR 2 (HR) . FEFATE
AURIEE (NHE]) . HEHEBREEE BER) IC K - TEE SN D, T b OBERKICINA T, AR
E1E (A1t-E]) . —ARHT =— VU > 7 (SSA) 72 ED RPN AICEHET 2780 235 DNA B2 e R T
HIFET D 2 ERRIAPA BN > TETo, A TIE, BEHHEIE< ORGP B R ST
WD/ FFEIIC S VB RIEICE R L, BABEZGRT 50 AL R b &Y UEBEREO RN &
{5 RECQL4 RARMNE 2 IV T, 74 D 235 DNA TR O IR & URRIE DN A & DBIE &7~ 25 Z
ET, IRBE NS5 2 LB HINE T D,

© MWk

I. Z#U% TIT CRISPR-Cas9 Hffi 2 FHV T, HCT116 KHFHS A MR, MCF7 SLASAMIAE, A549 fifias A
M7 & D3 AKBREMK & | MCF10A X° MEF Hifa7Ze & DI AABROMK A 75 512, RECQLA A FAlE
N AR A RS2 LT, REBVRL O HEMAT 217 - 72,

IT. RO RHEATIC T, St ike, GFP LR — & —fRATESE 2 B\ TR AR IR S 14
O DNA ETERR I DTENEAL 2 i AT L 72,

IT1. RECQL4 RIED A MR DREF MR 2 AT 3R 0 2N BIETE IR SSA [Rf-D—->Td 2% RADE2
PRAERIZALEE U, in vitro Z33\F 2 HEGHMNHIL) 5 % 30~ 7=,

® KR - B

I. RECQL4 KAEMS AMMEE (A549 Jili S AR EE) FF AT . BUNFBRSCTID AR DV AT T F T
PR U7 (FIX), 2 OFBRBIIEN M (~ 7 AREHESEAD MEF 45) CI3ig s nino7,
ZDOZ &M D, RECQLA KIE N AL T O Hhir RS2 O DNAMEERIE OB N5 2 biT-,
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IT. JS R ES#4 12, RECQLA RAE KA S AUMIRRIZ 35U T, SSA BRIS K- RADS2 DA & 72 iE AL

WNHOEE Y B TSR SN (B TR, £72, GFP LAR—#—7 v &A1& 5T, SSATEMEDA
i bR 2 EEMICHRE L7 (FAKD, BLEoZ &705, RECQLA KA AN AMIN T, NHE <° BER
7% EDEERIED RIBFIZ L - T, HESHRBIZIC SSATEMEZ M S ETEFL X O &3 DR
WD EEZ BT,

I11. % Z T, RADS2 ZAZMIRHE T2 Z & T, invitro (/5 FIX: EGC, AICAR |% RAD52 FHEAI) T,
RECQL4 K48 HCT116 KIS AMfa O ¥EGH 2 A 89~ 5 2 & 3R T & 7o, BA k76| RECQL4
KIFT ALY R o NA Y REGEREBE OB WIEIC LTI, RADS2 ZHERHE TS Z & T, Jiis
PRI R CE DR O, A%IE. in vivo TONRAKIEO IR R4 et 4 5
Z LT, IR ARRASOIGHE BT,

RRFHER

O FCRE: EFELCHERT
SRR 61 B0 AR YA TORE

M 4L
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BREHKIZH S FTE)IERBEEERHNEZED
REETOA VR )BT
Nl B (BPRE)

AR E

O WFEER

8 ST N BRI RO I E R IS RE O EE o 7 A 137 (137Cs) S RAFRH
TEE L, SIREORERE 137Cs & L UMEICEML-DD, HKEIC R
M S, IR O IREEREICEE L 5 X T TV D ARG TIE, SLHELENC X
23T TIVOMNTE, 4 Be X A I JCOPE2-ROMS YEHFE 7V, JiRHER T L
SWAN, Il a5 €7 /L iRIC-Nays2DH, JRARAEE T 3 RotHiEiEE 7 v, fik
SIHERZFRR A €7 /L & B S T G IR C O bl LU HITE Lz
FRIBTE 137Cs DVFHER IR I HCET U 7 &4TV, BE 201326 5 KA~ MIHED
HrENER TR OR B - RIS Dk, FRRE, HERE, 1R ISR O RFZE R
EAMET 5 LA HME LT,

@ WHETTIE

(1) BAEE7T 1 NILS (2016) (2L 5 JCOPE2-ROMS # o7 > A —V > 7 3Rt
WERENET VA a7 & 75 4 Bex A MGG ET V&2 vy, 2013/10/16 (21@
SR i BT L 72 5 R 201326 5121 O KBUELHIKIZAE B L7z 2 » A WO ffigth &
IToT. AW TIE, FHEMMICHIEIZOAN LTz i &)1 S O 140 % Hll
T LT HZ LT LD, LR HEIC T3 DI L BRI B ST 5 2 & I2Ak
L.

(2) BAHELA - KA X2 MEF D 2013/10/18 + 10/30 (23 & A 72387 B H )&
SR 35 1T 2 JECBE AR A6 S0 2 J1TV T IRIEE 197Cs SRS HMEIC B9 5 7 L O MR
FETiTo 2.

©® g - HE

(1) KRG ML BRDEET LT 10/16 ([ZIXEGE 20 m/s, A 71 & 4.6 m DOIRJE -
B AER XA, IR R K T 180 m3/s (23 L7z,
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(3) HI/KIE AR O EHERRE DOIRTE « W EEHERS & 22 H JORIE I3 1 2> & 71T 4km 1 X
ED Sta. 6 TH b, MAEIT (Sta.2,3) & Adbo JFET k)3 EATHRN, ] 0
FARI DNEIHDRI L LT, HEFEREFRIE 137Cs JR BRI TRIfR L WifRB & e o TRV, Ik
FHFEDO K E AR E EIRENE -T2, £z, 137Cs OHEREENA X U (F4
SR S IXMFIE T T 10~30cm, € ALLARIT 137Cs=0 & RE) & EMERI 2 EH R 13388 137Cs
ERIECH T, DFD, EHIEOHKA R NOEBEE 2T HHRE 13Cs &, &
ﬁ@%%ﬁ%bkwmyffm/k)@Aﬁ@ﬁwmﬁf%5&w5$£w%,ﬁm
(ZHERQRIER 72 RRIBRE 137Cs MRV RS TN D 2 & DRI STz,

(4) BT WA K2 FEIMEE - O AL O RERIIAREER T TH Y, MHHE
FRBHIES, MG, IO HUZIC K 55RO & A EAET TEE L T\ is. 75,
EJETIIIRER e MET 5 Lo RS HNABREEL, BREAET—FThol.
KPR 10 m LI T O ABNSINTITIR FEG IS AER R 55 b oo, 2RI 0.5
N/m2 L b &7y, sy B L TRESHBT SRS H T2,

(5) TAbEEAFE T ORI CHERE IS TR S A, T OPhE T i?%ﬁfﬁﬁ@? LT
VWL R & AL AL S 4 S sEI A LD & L“C%@iﬂﬂﬁ' (IR, FNCHERE IS
TR SN DS O, ] A ZOME I R B e S, =& - t&?ﬁ;\igjﬁbﬂ’ﬁ
=yl Ciiﬁ TR S ATz, KA O EAPEBR I K DS AR FE O F
MEEMICE T, fAEICIEEWPEE LT W EnghoTe.

(6) WRMTE 137Cs Hik « Y IEHEREE | 2T L7 8 ) I R SR BE 137Cs D ZE2[H] 43 A1 >
, BB RTLRG 7 171~ D LRV IR IZ & T O R O IS %@H<£9_$¢
THA LTV, B - KR IX O AT O 24D 2 km F2 5 OfEIE IS R &I HE
BL7ch L, EITrF IR 2 ITHE S LTo L. ﬁﬁmk®%$%%%WT®
B R R b AR S LTz

(7) EZohbim - BRWHE 137Cs A XV MUENTIC L 5 &, ARGE®ER D 10/18

if_ﬁﬁmﬂ%%ﬁ“mﬂbtﬁﬁkﬁmm&%%@%BMBQMBOif_ﬁ56
GBq THY, Zd95 % 25GBq (45.3 %) ({1 1 km BINIZHERE L Tz, Z Ol
DO A COHEREIZ T < ENTH Y, HAK%ED 10/18 12 1.3GBq ETHEML =&
WAL, 11/30 £TIZ 0.37GBq (FTAHEREEDK 1.5%) ([T F L=, {1l 0oz
TR EN R L, BREHE 137Cs OZEMA7Z2 L 3 ARE & FED bivic. i
WA BT DI FERIIE F IR - TR Y, W O AN I3 14 GBq (R E D 25.1 %)

134



DHERE L T 7=oizxf L, d6liid 1.7 GBg LBk S nZeon-7=. —J5, A% 10m
VRO & ~134 6.5 GBq (11.7 %), FHAEEESN~1T 7.9 GBq (14.2 %) 23y L7z.
P EORBRITBHGRAERE R AN THD Z LR EINT.

R
O Wz

Uchiyama, Y. and Tokunaga, N. (2019): A post-disaster assessment on a storm-induced
flood and associated coastal dispersal of the river-derived suspended radiocesium
originated from the Fukushima nuclear accident, Proc. 3rd International Symposium on
Green and Sustainable Technology (ISGST2019), 6 pp., Apr. 23-26, Kampar, Malaysia.
(Accepted)
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CET TR AR S 361 2 B B Wilpa (2 K 2 HIKA R MO S BB Gt oo
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Watanabe, Y., Ikehara, K. and Fukuda, M. (2019): A flood-induced sediment and
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BERINFRBICET3EEE—RFOAEFMERICHET S
BEERX O YFHLDOEMS
XighFE— B RFILFEHFEAMIFEFR)

AR E

O WHEER

AWFZETIL, ZHVE TITHIYE Sr Wl o #riE 2 O T e IR IR VTR O F5 7 ) 1t
(2B T DG Sr (Sr-90) {GYLFEREROMEI 24T\, FEF)I Lt O —H# il T 3%,
K, g o Sr-90 JREEFE AN Tk, mil)ll, FA&RR L OAREN W)l
IZHERTHRERAICE N E 25 L& (XEF 2017, 2018). —J7C,
SITNZRH LR () ~E 5 Sr-90 ORI OW TIFFENCHE T&E Tuvip
V. E T, BB O Sr-90 OER I L ORI ZELDOERIZOWT LR TH 5.
Z 2T, RO AR MR U CRE TIPS 1 2 HURME Sr 1B YR ERB O 2 X 6
WZHEDDLHZ EEHE L.

@ WHEITIE

2018 4% 8 HICEE A Byt (d) o/MaINZ TRA&E 21T -7 (1), #5 PL Tl
WK (10L) EifiirfEoD 38 ()8 5em), NP2, NP4, NP6 Tiv/INilJINZHEAT %
FE/K (20L) 3 X OWrEED 138, NP3 35 KL ONNPS CiEiflizk (10L) Z kB L 7=, F7z,
IO IL PI~NP4, NP6 £ TO®IPH CIro7=. BRIL=MIE (F V) IXTHEIK
b2 BB R, TR LB IR, W)oK L— MBIHIBIC X% Sr OIRME AT
ST, ZOHITEREL L BT SrResin (Eichrom) (&, 28, {[JII7k) & L < 1% DGA
Resin (Eichrom) (&, 1) ZHW-EMHHHALE (Karube et al. 2016, Tazoe et
al. 2016)) ZATVY, FAEHITHSMEA v B U T A (Y-90) OX—ZHER Ny 7 7
T R2nHATR—h K — (AT al AT 4 v) TRIEL, HUEE Sr
(Sr-90) DO fEZ B L7-. 4[N PL, NP2, NP4 THLHL L 7=/KEB L O HHeakkl,
AU FOOMREREFOICHET S.
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EN E SRR S

P1, NP2, NP4 |23 1) D FK &g 1858 Sr-90 YR LI, P1:72+2 Bq/kg dry, NP2:57+2 Bq/kg
dry, NP4 :21%1 Ba/kg dry &7eo7=. AEIOFRAE TITIIAKHF D Sr-90 #E (P1)
[TET D Z LT TEARDy > 7228 2016 T 0. 005 Ba/kg DENELNTEY, 4
B3 Z D% PL OFJIIKOPREE & Ui & o z1T 72, P1 X0 & ki<
NN T B IEAKIZ DOV TIE, PLIZ X W ITVy NP2 23 0. 007+0. 001 Bq/kg, NP2
LY ERICALE 5 NP4 1% 0. 003+0. 001 Bq/kg & 72 7=. NP2 DK D Sr—90 & i
MEFTEROD NP4 DIEA L D bEWHEBO—> & LT, 2 b DA 1t Sr-90 &
EOBENNREZ LN BND. T, NP2 X NP4 LV & HHEth Sr-90 JEE N EV -
W, TIMHEHT S Sr-90 DENB NP2 TEWZ LiIck b Elbhs. /2, Zhb
DOFEFIX, P1 OWIKRBPFRD NP4 DIFEAK LD @< 72> THWHERO—>2 L LT
P1 & NP4 DHFRIIALE T D NP2 D K 5 728301752 & D1 St=90 2 B DIEK DIRAD & %
Z L EIRIB LTS, AR OAFFETIE NP3 225 NP4 OFIH CEREL L 724 U+ D0 %
1To7 BEK). FOR55, 258+25Bq/kg ash, 262+22 Bq/kg ash, 363+23 Bg/kg
ash &7¢0, D7p b 2016 FEDA U DFE (138~754 Bq/kg ash) (ZH~_TIKL 72
STWAHINZR SN/ o7z, 202 i, BES AR i kot
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Contribution of K transporters to Cs uptake and accumulation in rice

Nathalie LEONHARDT (CEA), Satomi KANNO (CEA, JSPS),
Jun FURUKAWA (Univ. of Tsukuba)

Summary of the Project

The aim of the project is to develop safe-food or in situ remediation approaches
using higher plants for rehabilitation of soil, promising strategy for cost effective
treatment of contaminated sites. Plants take up essential elements from the soil
through changes in the physico-chemical properties of the rhizosphere (ions
exchange, pH... ) and via transport systems of the essential elements (K, P, Fe,...).
The Cs!37radiological contaminant enters using similar transport systems by
chemical analogy (for example Cs vs K). In this context, rice mutant lines
affected in different type of K* transporters, we will evaluate their capacity to
increase or decrease the 137Cs uptake in plants in order to generate new cultivars

that can be used for phytoremediation or safe-food strategies.

To decipher the molecular mechanisms of Cs uptake and accumulation in plants,
we have characterized several rice Tos17 knockout mutant lines that are affected
in different K* transport systems. Among them, several lines (hkt2/1, haks,
osk5;1) have been shown to be affected in Cs uptake or accumulation compare to
wild-type plants. In order to validate the results obtained in laboratory condition,
it was very important to evaluate the capacity of 137Cs accumulation in natural
paddy field conditions. These mutant lines are Tosl7 insertion mutant lines,
which have been generated using natural rice retrotransposon, and can be used in
the field conditions. To perform the experiments, 11-12 independent plants of each
independent lines were cultivated in paddy field belong to NARO Agricultural
Radiation Research Center until harvesting grains (3 months, from July to
October). Then, using germanium counter, the 137Cs contents was measured in
shoot, root, and grains. Two different K conditions (with or without K fertilizer)

were tested.
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Unfortunately, our results revealed no differences in K+ concentration in
presence or absence of fertilizers suggesting that the K+ from the fertilizer is not
available for the plants. To confirm this hypothesis, we need to measure K*
contents and K* bio-disponibility in soil at several points in the field.
Interestingly, we observed differences in 137Cs contents in grains between mutant
lines and control wild-type (Figure 1). Notably, the mutant line disrupted in the
HKTZ2/1 gene that is expressed in whole plants and highly expressed in the root,
shown an increased in 137Cs content in grains and shoot part but not in root
(Figure 2). In addition, the mutant line disrupted in the HAK5 gene that is
expressed only in root contents less 137Cs in grains compare to wild-type plants. In
contrast, no differences in 137Cs content were detected in 0sk5;1 mutant lines. To
confirm these results we would like to perform a new paddy field experiment in
2019. Furthermore,, to decipher the molecular mechanisms of 137 Cs in these
mutant lines, q-PCR analyses will be perform to determine the K* transporters

expression level in wild-type and mutant lines.

Figure 1. 137Cs content of grain,
hkt2;1 mutant lines (Blue), osk5,1 mutant lines (Orange), hak5 mutant lines

(Yellow) and control lines for each mutant (Gley).
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Figure 2. 137Cs content of aerial part and roots of Akz2,1 mutants.

hkt2;1 mutant lines (Blue), control lines (White).
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Observation of atmospheric radioactive cesium and its wet
deposition and modelling of resuspension and deposition
processes

Olivier Masson, Denis Maro (IRSN), Kazuyuki Kita (Ibaraki U), Atsuyuki
Sorimachi (Fukushima Medical U.), Yasuhito Igarashi (Kyoto U), and Yuko

Hatano (U. Tsukuba)

Summary of the Project

Although 7 years has passed since TEPCO Fukushima Dai’ichi Nuclear Plant Accident,
significant amount of radioactive cesium (radioCs) has been detected in Fukushima.
Several studies showed that re-suspension processes are the source of radioCs in the
atmosphere, however the flux of the resuspension has not quantified. In this study, we
are trying to evaluate re-emisssion/suspension flux of radioCs with the
micro-meteorological techniques (gradient method and relax eddy accumulation (REA)
method).

From September to October 2018, we measured atmospheric radioCs activity
concentrations by sampling aerosols with high-volume air samplers at heights of 0.7 m
and 5.0m over the ground in the observation site in Namie-town, Fukushima. We also
measured bioaerosol number densities at the same heights by low-volume air samplers.
The re-emission flux can be evaluated by the equation in the gradient method:

Flux = Ka (Chottom — Ctop) / dz,
where Ka is the diffusion coefficient, Chottom and Ciop is the radioCs activity concentrations
at 0.7 m and 5.0m, respectively, and dz is the height difference (4.5m). The values of
Crottom and Ciop were measured in the ultra-low background facility of IRSN. Kg is
evaluated using meteorological data and 1-D model calculation. The emission flux of the
bioaerosols is also evaluated with the relax eddy accumulation method :

Flux = B ow (Cupward — Cdownward),
Where B is a calibration coefficient, ow is standard deviation of vertical wind speed, and
Cupward and Caownward are the concentrations when the vertical wind was upward and
downward, respectively. Because the atmospheric Cs-137 concentration is nearly
proportional to the bioaerosol concentration in summer and autumn, we can estimate the
re-emisssion flux of radioCs from that of the bioaerosols. We are now processing the data
to evaluate the flux both by the gradient method and the REA method.
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Nutrient transport and water flow velocity in xylem of forest species

Xinchao Sun (Tianjin University, China)

Summary of the Project

Xylem is the major conduit for the transport of water and nutrients by a mass
flow driven by transpiration, which is fundamental to understanding the nutrient
uptake and translocation as well as nutritional status of the trees. Transported
nutrients vary widely in composition (e.g. inorganic ions such as nitrate and
ammonium, organic compounds produced by plant metabolism), depending on
plant growth stages, plant species and environmental conditions. For a number of
physiological questions, knowledge of transport water velocities and nutrients of
xylem sap are of basic interest, whereas little i1s known about the correlations
between sapflow density and nutrients in xylem transport. Additionally, the
response of nutrients transported in xylem to environmental changes (e.g.,
climate change and atmospheric nitrogen deposition) is integral to many aspects
of plant metabolism but poorly understood.

Therefore, this proposal research combined forest eco-hydrology and tree
physiology with objectives: 1) to analyze the characteristics of chemical
composition of nutrients in xylem, in addition to their impact factors; 2) to
examine the correlations between nutrients transport and tree transpiration; and
3) to illustrate the eco-physiological mechanism of water and nutrients
transported in the xylem of trees. We conducted this research in Jizhou distinct,
Tianjin city, north China. Chinese pine plantation and deciduous broad-leaved
forest, which are two typical forest species, were distributed in two study plots,
respectively. Xylem sap was collected to analyze the chemical composition (e.g.,
nitrate, ammonium and inorganic ions). Sapflow densities were carried out by the
thermal dissipation method, using Granier-type sensors. We have tried to analyze
the characteristics of chemical composition of xylem sap in different trunk
positions, forest types, diurnal and seasonal variations. Meanwhile, we have also
tried to examine the effect of stand structures (e.g., leaf area index, sapwood area

and diameter at breast height) and environmental factors (e.g., soil nitrogen
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concentration, solar radiation and vapor pressure deficit) on the chemical
composition of nutrients in the xylem sap. Furthermore, the flux characteristics of
xylem transporting nutrients in coupling with tree transpiration have been
examined to illustrate the response of nutrient transport in xylem to changes in
environmental conditions.

This study focused on in situ biogeochemical behaviors of nutrients in the
xylem sap for elucidating the physiological processes of trees. These findings will
1mprove our understanding of the uptake and assimilation of root, transport and
transformation in xylem, and partitioning of nutrients within the plant, and also
provide scientific evidences for accurately evaluating forest structures and

eco-hydrological functions and their responses to environmental changes.
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