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o THEfREA ROz, EHIC, K HEEAERIL, FAKRBREITo 72,

©® A - HE

9 S AER OBAE ) LR AR, #HER (2. 0kgm?year!) THAT, REEM (0.23 ke
m? year) . BREAHEEH (0. 22 kg m® year™) . BRUSEBHEM (0. 13 kg m™® year™) . AL (0. 0028
kgm?year!), Hifi (0.0022 kgm?year') DIAIZKE | MR EDN/ NI NFERE N7,
INEFEEERUE Cs JREEITARAR (0.084 m kg!) Theb <, FRYUEHHEH (0.019 m kg!, X
BRYLAT Cs HIMIEAS B — A TIL 0. 0048 mkg ') . BRYEEAMHEH (0. 014 mkg !, SEBRYLHT ¥ Cs
HIATLA B — A T3 0.0035 m kg') . Fitf (0.015 m kg™) . ARHHEM (0.011 m k™). HHEM

(0.0065 m kg) DIETH -7z, FMO PCs FHIEIE (FEFE “Cs fitH B4 TCs FITLAE B ThR
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U72M) (3, BRI (1.3 % year). BRYSBEAHHE (0.30 % vear CPRYLHT ¥Cs AIMIPLA B~
— AT 0.075 % year™) | FRULAL BT (0. 25 % year™ | XERULHT *'Cs AL BN— A TiX 0. 062 %
vear '), ABFIEAN (0.25 % vear), #k (0.023 % year), #H (0.0031% year) DIETH
ST, BRUHITIE, W TR0 W0s REDBRAANC b THRVETFT 5 — 5T, #itfl - 3
fER 2T TRESHLTWIRIRICT £ & Hith LR EOHEINC Lo T, RERGOZRCFH
Kb Vs BN KRE 8D T LARMBT HRER L o7z,

BRI D b KON PTCs Jit & &2 1Z o L & T2 720 RS-0 Ot i
BRI Cs iR 2 bl Uz, BRYSH T, BRI OIS O L\ IRIUS R TR E SR
TV T, BRER OFHYE Lo/ L ITFERFOREINLT I TH L Z ENbh o7z, ls
FHEICE LT, Wi L& & OBk LB —809 2 23, BRYLMHETIE PCs IREE DR T IS U T,
BRYLETIC LT ¥Cs PRI EN /NS W W I FERICA o 7, IEBUE ¥Cs REFEAEIE, £ T3
DFEKFEDBENEE | BN WS BEABEONZ &G, REROFAE LT S0 0
TIOENRF T WCs JREICHE L T D B2 bivk, 4%, BARKE L2 6, Kl
ORI L7 EOsEMe 7 a ' ZCHEH L TRIT 21T TV E 20,

FRRFER
O FwCFEE
7L

@ FaFEE

B T 2 U PR O AR IR A (1) A& & 72 LHURIH T d o 84E ECTo b KO
v aoBE; Oz, BEE—, WNEHE, fHEER, @i, AR &rFE 2017
FEHANRAT)FEBKOFS, 2017 9 H FLIR.

@ Zofth

L
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JEA—RBIZHET5RHEEIIVLDIS VIR
R ®F (EXRSIGRESIFDT)

WA A E

O WrEEM

BV Z—BIZBITA2EV T LDOT7 T v 7 A, MARIZL DBV D ADAL T
M UZ—ORREDT7Y N7y b, BBAEWIZEI L HEEOEL VLD Y Z—)E
SNOBN BT OHEFEPHAGTIDI > TWND, AKWEIE, 26D T7 T v 7 A& hlxlZ
ERFHMET 22 L2 HME LT,

@ WrFETTIE

2014 4212 A5 2016 4 11 H £ T, @5 ) IHRAT LR BHILX 0O 2 20 N TR & JRTERT
w(EBL I RMEM) TY X — "y T2t bW nlBR 21T o 7o, kbR
TIE, VHY Y Z— 50 (F-H s KO 588 Sem) | FEIHYL Y 7 — & IE75E Y
T3 R OBMAOLBE) ZlAS DY 4 KEORERA TV (Figure 1), 45
XEOD U Z =y 7 OE 7 LAGEEEOHEENG, K77 v 7 A& E&EMili L,

® Rk - B

V=gl sty v A8EIL, KLY A TSI TR Z ENREINT
(Figure 2), AF ANLATIZ, MNREZITLTA 7y FEShick v U AE, —5
Y F—Jglce EFE o0, —HIT Y ¥ —Jgaimim LT HE~BH) L7 (0.42 [/year]),
THEENG Y X —B~Dt U AOBINIREN TH -7 (< 0.017 [/year]), JRIE
BIRTIE MNRRICE D8 D201 7y MIFIE Y ¥ —J8ITHE SN TWER K
0.003 [/year]), LHEEMNDL U ¥ —E~Dt v 7 AOBENN MR Sz (0.037
[/year]), UV Z—ODRMRIZE DD LAOTHBENT, AF NLARDIZ S DNRLEB
LY R&EL, ZNENO0.12 £ 0.15 ([/year]) THHo T,
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Figure 1 fEXOT A 2 A) FEHYRX, B) 1YY ¥ — L IEGYe 1. C) FEiHG
U2 — LYt D) {5YX, Kurihara et al. (2018), Figure 2
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Figure 2 &ZBRXIZHBIT B U Z— 3w 7D 137Cs A X2 Y ORI L (2014 4
12 H-2016 4~ 11 H), JCIZAX ANLH, BL TR A7 ~RT, Kurihara et al. (2018),

RRFER

@

A SR FR

Figure 6
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Momo Kurihara, Yuichi Onda, Hiroaki Kato, Nicolas Loffredo, Tetsuo Yasutaka,

Frederic Coppin. Radiocesium migration in the litter layer of different forest
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types in Fukushima, Japan. Journal of Environmental Radioactivity. In press.

https://doi.org/10. 1016/ j. jenvrad. 2018. 01. 027

@ FDfh

L
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ERRERVE L TKBRE~KRHE A S8R, AFVZ=0L, TR
F 0 L-99 B HTIEDFEIL
HiE MR (&RXF)

WA A E

O BHEEN] BeRH R =YL T2 3F 7 599 [ZERRFEEN L L CHHEh s ik &
S TW5, BEEFHNAFIDOL AT ZF N, KU =7 MEMRI OERFNZ, T 7 % F v
5-99 EBAMIBOREICH VLN TEY | JREEOPKR L TIRBENE 2> TNHEEZL
NTWD, ZhSD&BITHEDRNEHFIELMH L, AIIKTOREXHET 22 & T, Fkrb
DEBRFEFNNE ZETIER > TNDI0ERRD L2 HIE Lz,

@ WL Fada A ssils 2 VTR L. ICP-MS 2 FWC A&z lEd 5 ik
(Suzuki et al. 2014) % LB L, A& LFRFFHZH KU =0 507 7 X F 7 5-99 BHIETE 50
FEITH o Bt v SSHBHIE ORI Y o 7 VI OV T IEZ A ET 5 2 LIC k> T, I
53 Bl D B S 2 RE T D

@ FER-BE BRI CTHBNEELLILLHY EREO S ) — U RBERHE) 1T,
WMESBITHEMNMTALBREL L, BEREToTCol, 727 % F 7 A L CIFLRTIR
TR TWEEWED, 50 L Z AR TIEEZHST TE TORY, AT B T
TETHY., WIEHOKBEREE D TRENRE RoTWD I ERMERENT, H Y =7 ACH
LTI 2t - BT o ) | A% FEOHSIAIIH SN 5,

FRAFEF

@O FwICFER

7L

@ FRFERK

A. S. Mashio, H. Obata, T. Gamo, Distributions and biogeochemical cycles of platinum in seawaters at
coastal areas around Japan. Goldschmidt2017 (2017/8, Paris)

® Zoft

SPEE BRERENE - BRI IS KOV~ DB 5 P B IR R R FaTZE Y < - — DEEgER
(2017/12, SLRIRZ)

WYV BRBEENAE - BRETHS K OVEW~ DB BT 5 RS L RIFFSE 2017 4R EEAR R 45 M BRRS
F(2018/2, HLKE)

Sy
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[ G RHEIRE A £ V= AR AR 5 27 O L BT DR |
FTEE  EBRSIERRE

WA A E

O HEER

TEhR ARG Dic) BIE. BERIX BRI T 5 AW Enkt ERE A O 2 —
JVRAZ B — R ThDHH, EMREIEBREMEZIT 212X, REFEMO=a IR
(O ZUE IEAIALER) 12 K 2 0 8dBiiats . 1 B H O W e R g 2 8 2 72 T U3 7e &
2, LonL, =t X RN R < 22 213 EY AR B IZEERE L, Dic O
BIDNEEL < 72D, Y REERE TR & F Iz a 7 v v VAR X D DNA DAl
Lo TEICHFINTND Z LEFBEICH O TEY . OO RERTITY kI
E5b0THD, ZOWBREMET D Z L TYOREREE AN SNICHIET D 2 LT
XD LEZBND, & I TARUIE TIIY ARG 2 BLE AT AN A BT HIAE U 72 e ffk
TEARZVERL L, FrH AR B HIE 2 LT 5 & & BT, Dic T ORRILEZK 5
7O EERNT Y 7 b = T L ik g oS A B L5,

@ WG

IEFEE B Y 3R ERAIIEER (B cell line) ([ZI@H DOFiEEFEMKICaLEI FE
N Z 48 BFERE R T 5, TOER, R EZ P OITHEET 5 U U I(bIER IS S BLE
Al 2 REIFI) 23 DTN EE 2 BERSHOIC AR B L 722708 BESRIRITIN A, U 7 BRZ& LB |
Ml 2 [ 78 L 26 LB TREARIER ZBIET 5, B ROMERICIT, 2 Bl
DR LBEOLE & EAIRLEORK L OLEEZTT 5, £/o, REOEORE
DIEE HIFED —> L35, FHHZRHWEE L LT Dic HETY 7 b =712 &
DN R & NS K DMEHTRER 2 FLi U | s b 2h AL DN AL & 40 DARANERE A 2 Fet
ERAR

@ MEHk - BE

PEAE A 5-52 BRI Je BRI, YL REEEEE OB L DT B cell line (23T DYt
PRI EERNE OFEEEIZ DWW THERS L7z, £ DGR, B cell line Tidkk MRFFIM Y >/ EK
LU0 BRI Y EAREEE S 2 5 2 & MR L. e REEE OB 2R OBLE2ITH L
TWDHZ otz (K1),
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1 2 FYLME/IlE D I X 2 YL R ERE I O o

AT, R BEE 2 - — B HEF O TINC X 2 Yt R EEHE BN 2h R > TRg
L7z, MRS ZE ToH D . DNA B B A DFEFN72 1B % Topoisomerase 11
a Zhad . BUEE TIZ 13 FEE DO F F—EHEHNC OV TH IR DR 2 et L
TW5A, BFTHHMNEEHOMEITIZREID D FF—1 (Weel, casein kinase 2 (CK2)) <°
YRRy T CHDHE A R0ty hr AT X 2oy OEMICEb 5 ¥ —8
(Mitogen—activated Protein Kinase 1 (MSK1), Haspin) #FHZEd 5 = & CYAIKEE
HEANHIN R O IED A B 7z (K 2) . 5% IT R KO ERMEINHIN RS B D IR E KL
BRI DWW T OB DB TH D, £, RO A6z Fit 4 FEHOME
Fll 2 i S AE AL O PR E A RIRFLER I X 2 I RIZ O\ T b a2 5,

TBCA treatment

2 : TBCA (CK2 inhibitor)2 WEEALFRIZ o 5 Yuta A bl o 2 5 oo — 7
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@O IR
L

@ FRFER
L

® oAt

RO B SR BB
-

Ehr

CBREEE L OVEM~ OB BT 5 EIERRIE ) T

Wik 29412 A 18 H (H) 15: 00~17 : 00

SAATRZZRZZBERGE LT ZER AL B KRB ae=s |
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ARIIRRICE T S5BEE—RFOREEBREHCHEKT S
BEHER O VF O LOZERE S MORER
XiER#E— (RBRZFLBKERAER FHEEE 7 —)

WA A E

@© WFEHP

AR £ TOME ER 2017) 128K 0, &55)1 Lt o> — & #uel T i peliBrbs (-
HE) & & BITKBRET (UK, f&F) ICRBWTbaEEH— 7 DR EITFHICH R
TOBIMEA b F UL (Sr) BRFRIICESAFEL TWD ZERALNE RS T,
F7o, TORFEFEEIC LY HERIZWE Lo HBEHE St o= w)INCEE L Tr U
DFEICERT D &V D B Sr BATREE SV RIS . —5 T, 2O TITAaE
FOTESME St REEDOMERR TR E K EBT HHAN RS0, TOERIZHONTITS
BORBEREL 2> Tz, £ I T, AMEEOHIETIE, AFE L RROFAR LU
STt D LT, KRS, ME T OREE SrREOERBE KIS T O 21T

7.

N

@ WHETTIE

AT IAE S FRVTAT &2 JiidL A 55 PN A LIATe 4 D3 (a, b, ¢, d, X 1)
EZDFBIZENT, 20174 4~11 A5 Lz, F72, K SriFg L~ Lo
KR D728, JRHEFHDBEN IR WERRO 331 (e, £, g, X2) DOFEFREKT
LA Ui (201746 H) Z4T-o7-. 7235, ARWFSETIEL 2014~2016 FIZFE ) D4
HRFs KON 2015 AE D ALHFERT R (RFEF O ER 2 VHLE, h, M 2) TITo7i
BEOREHZOWTH xR E Uiz, IR E 2 IR IS fiE (K, i
fe), 3 bl Fehihtt (REf2) , Ik (30~40L) (X% L — k7 7 A /3— (MetaSEP
CH-1, GL Sciences) (2K DIEMEAEATYY, ZDHKITAHE & b EHEMANEIC L D Sr 47
Ht (Karube et al. 2016) & L<IZY 4B (Tazoe et al. 2016) Z1T\), HmKAIIZ
JEHE St (Sr-90) IREEFECTH D Y-90 ODR—FMEIKR NNy 7 7T R2x H AT 1
— A& — (LBC, L7 a1 AT ¢ J1/b) THIEL, Sr-90 O aEZ R M L7z,
FHRROBBAIZHONTIIEY A X (KE, &K, KE) OB IOEFAE v
il (ERRE) #HELIT-o. ARREITIRE (1UF) oA Z 1 A1 A &R
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EL, BEORRARLIOCHA»ORHE O EERFERZ AT, SN 1A 1 I
L ThOEHRENDETOREE LTHEE L.

EN E SRR

THEE T ONAJ K D Sr—90 2 FEA A 12 DU N TIRREAR B ORF 42 T LT fs 5o &
BOTHY (XiE 2017), 7)) EoO—EHE0 (b, d) TIERFFESIZHRT 5K
§HE St DIFEEIE D RACE L oz, IR EEOHENH Y, Dt
M d TIX I L2 RIS Hk T 5 Sr-90 O —E 2K FIZAT L T
WADRREMERH D, ZO XD RBREICAERT 2688 ((1UF) OFICEEND Sr-90
L, PO Sr-90 EE A E WIS (b, d) (23T 113~754 Bq/kg ash (n=10),
OO (a, ¢) TER FIRELLT (39~60 Bq/kg ash) ~63 Bq/kg ash (n=7),
HAREANOW)I (f) TIXERE FRMELLT (31~82 Ba/kg ash, n=3), Ai:E DI
(h) Tl% 48~75Bq/kg ash (n=3) L7po7=. ZOfEIZHE, W)IKERUTTHY,
T3 BIIK Z 8 U TR RS SR OB (2T Sl R R O T St 23847 L T
WAHHRREMEZ R LTV D, Fz, Him b B LN d OFE O Sr-90 D ZEEIE 23 i oD Hi
SUCHARTHLNICRELS o Tz, 22T, A BT 288 % 0 Sr-90 15 &
OMERS A X s (ERRE) OMBARREZHFHNT-LE Z A, MH L BITERITRD
T, BEEORE T O Sr-90 IREICHET LHRNEZRET H T LIXTE o7z,
Lteld, FEOKSHE Sr B IAZGRIEZ B S0 L, MR (Frg) o i Sr
FERBER O/ RFT 21T O MERSH D, T2, ABFFECHEIE L= AEOFEIRAEE
fa R OIL, AWE TR TR OEER TN B L E 1~35% (0=17) THDH I &
L LML R oTe. ORI, ABFETHOHT Lo fEH O Sr-90 73 2013~2016 4F
DFNZERELAK D BA & OB TR (FF) IV IAENTZH DO ThH L ARtz R
LTW5. o T, RHFETHOLNE 2o 2B P ORBEYE Sr BESA S, AT
ZED FERBLART D/KEREEH D Sr-90 JREKELHEE TE D[R H DH LWV 2 5.

BES
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X 1 45 & RVTHT 2 i A58 7 )N oW 3617 S (a, b, ¢, d)

X 2 FRRB L OAmEIC BT Sidis (e, £, g, h) () L HERRNOGAM
At ()

5 | STk

XIER (2017) @ PRk 28 AL UMY EERBEENRE - BRI X OVEM A~ DRI T D
FRELFEAIE LRI S E

Karube et al. (2016) : Environ Sci Pollut Res 23:17095-17104

Tazoe et al. (2016) : Talanta 152:219-22

RRFER

O FwWFE
L
© TRk

, KIEREE— (2017) = Gl ) RIS F U 2 8 8 — - ) & FE I S il F > D AR A
Mﬂ/iﬁ?A@/\ﬁ‘ﬁ 12 [l s+ R A ’Eéﬁ“éiiﬁﬁi,ﬁﬁnn e, BT
FHADANIEIER RS Sk B ISR ZERT, BRI & i

2, Xiffd—, $aRE KR, JII L¥HEE, Park Soeun, ©HM=, WEZEIE, AR, N
Rl —, MRS, Mg (2017) %%)E)lliﬁfﬂu::?sﬁZ)?E%"’"*J?%jﬁ\éﬁfﬁ$&
HSRDOBSER b v o F o LD, 6 MRS RERRRMT e R LS, £ 91FD -
HAIRDOIALE ¥ — (WEBRUet 2 —), @R T

3, XiEhi—, #hR&EXR, JIl BEFREE, Park Soeun, EHAZ, HHIEIE, &AM, 0
PR —, HETESC, WA (2018) @ [l )11 B8 55— R 1 )3 ST S o ok
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OBHER k1 v F U AOSMFA, # 52 B B AKERREYSFES, tmE R, 1
VEEFLIR T

@ Dt

L
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Vigna REFAERBNME RS L -THEEMBE O - Na IR
B UBEICET H@H
NEER  (RPHEE BEEREY Z )

FRABE

O WHFEEBY

Vigna J& 7> HiRK S - MM B A FE O Na+rO W IR E - Mk = & @ NatZ
BaRHi L. TRV OB T ORBECH OO 5 2 & Th 5,

Vigna JEL X7 AXDORNETHY | ZERRREICHEIC LICBERN L5 2 &
WFFECH 5, FRCTHENME IR L O CEBEIMNAICA U TR0 | i EArEEHE
O NatZBHENEZ SICRKRESER2Z EHALMNIEN TV (Iseki et al., 2016)
L7 ClHEEO#E L - ICB - TWnb EE 2 b5,

Z 2T, AW TITHEMRO 2 O R /AR E RS I e=4%—T&5RI h b
— P —DFEEHNT RO EETH D Vigna JB8EAEFERED NatR IR L OY
FRE - AR D L OFEE L FEMICEHG T S,

@ MWrEsE

ARWEZETIXMEREMD V. riukivensis 38 LN V. angularis \ZOW T, WS R ‘7
2 (PNa) ZWINEHTBAS A A=Y U THTEAITS 2 &2 X0 | mIENIZE

Na' DB BNCTHZ 2B LT, FWT, DU 2 1ERK L‘(@Lﬁ”%%
PEMMEE CHIERT A Z LI LV, V. riukiuensis OIERHINLICTERE S 72 B DN 720 v )

EOMEBEBE L, EBIC, I UET VTS URIGEITW., T o 7 B & L L7,
SEM-EDX (Z & » CF v 7 KL & Na™ & OFEAEH OF #E 42 WEE L7z,

FEM AR T K BET 3B BES L2, 100 mM NaCl Z&te /KRGS L C 3 H ks
L7c, E72, PNa AT HBRIXZ O & ZTHIN LTz, RRRIXILERRIZKRBET 2 M
ek UImt%., Pi-Ci L7 NaCl 28 £ W ARBHRICER LT 3 AR L=, Ui
X5 2 RKEEY T Y 7 L TER LT,

EDX &1X, BRI Lo TNEOEFEZE L, 2l K> TE LN DZE
FLIZHVE D D DNES T HERICA U 2 Rl X2 8RR N aR IS A L, MR
T DI L IRE AL RN TETH D, SEM-EDX 1% Z A AR E - BE S
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EHHAEDETZHDOT, YIFADIT

EOM WG TG 5 2 &N TE 5, K

WFZEIZ 31T 5 SEM-EDX D FEfi ST LA T D@y Th 5,

HEFESE ¢ 15 kV
ARy RREE ;80
SEMAE%5 : SE
HRAEIRERA] « 1 g 1 B

@ A - BHE
FEROEERII 1 IR Lz, *Na ks
FOBAS A A= v 7 % AT f
W V. angularis D2 Na' % Z 4
TH5DIZX L, V. riukivensis X
WEZLEO Na' 2% T 5 2 L3
Hinkipole, £lc, aUHERT T
VORERRIC X o T, V. angularis
TIHEA LR L TT 7
HEHEPFEINDLDICH LT, T
riuvkiuensis TITHEA N L ADAH
DO TEZEDT T R
HIndZ e bnkol, &

ST, BRI X 2B ORR,

V. angularis CTIIHE A b L AJLEE
X TDHIERMAENIT 7 L
DEE IO LT, )
riukiuvensis TIIXFHRIX - A K L
AR Ao THE LT
RIS BB ST, BRI
SEM-EDX D& 5. HWALEX D V.

T — R mEZ &IEEE (x 1K) £—F

1. PREFBEVEFT7XF0F NIV LBES
FUTUTUBERNOMRICET S HREE,

riukiuensis TITFERKIRIZCIB W THWNT MU 7 AD V7 FANRBIER I, & HIZIEKR
T 5 RN ESNTT 7T RO JFIC T U O LR RTET 5 2 & 3
Hinkreolz, —J. V. riukiuensis DXRIRIXY TNV V. angularis (2T
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F R TATFRIEE A EBIEINR o T2, LT, V. riukivensis | 3EE
FRAWNICIERR LT v 7 BRI T N O A2 ETH 2 LT MisEor ) o a
BEAEI (o TWnWAE EEX B,

L
@ Zofth

5 3 EEFEhFEOXMEES (2017 4 12 ) NEISOBRKIIESH 5| PRk

29



ALTISDELYLRIR - BRICETSH ) YL LEREMROBER
Fren TR (&EEBRF)

A FERR R EE
O WFEEBY

a7 7 T0%, 2011 FEOMHEE — I FEEITFCTHRI S BEEE U AT L TE W
ERENPRESN TV IARRED THS, —H T, avT 7 7EFZOFFE/LELE LTREIN
THEY, WELICEWESEE S T AREDOTOIZ, BERTIIHAELEIZZ2oTnDHZETY
MHENTNWDS, ZOZERBEEZHIEL CTHWD AT =X LEMIAT5 2 Lid, HRESN-EEROR
HROFIHEFICE T CHEFICEHEE TH D, Fo, BV U AIFRKECRETH LIV U L LLFRIE
EAETEY U U LOREIEIZ X > THEYOE > ARIAIG SN Z ERHEINTND,
ZZTAIETIE, avT 77188328 LRI « ERA D=L ZHLNITHZ L% H
& L, SefTar9e CRAMRMEDS RIZ S LTV D AM HICHEEH LT,

@ WG

FEBR 1. Ay FEBRIC K S 187Cs WINA~D AM FE O 2D RFfl

FA Ay =% HAVT Root-Compartment ZEk L, 137Cs % & ¢ LEEIZHEWRITIR AT
TRV AM FAITRATEDREZER LT, B VLI E T LD BEEH D120,
HEIRINX(CEL X)), HARDIFAET 2 T K W L7 XRK X)), AM B O A 03T 5 11
WK 2RI L 72X AREMHK X)), AFRICEME Ge FE8 M HEHT L 0 SN O 137Cs JRE %
BIE LTz, Fiz. AM EOTEB ORI O 72 @ fa 1-50& WIE Lz,

EBR 2. VTN A WA A= o JHEE 2 V7 137Cs W O Al

FB% 1 [AEEIZ Root-Compartment Z/ER L7TZARFEIC Ca v 7T 7 I HARE AT Lz, £ Dk,
AROBIMFAET 2 TR 87Cs ZIRIN L, SRR FEREEE Y ¥ —2 AT %5 GREI

( Gamma-ray emission imaging ) [ZE>TU T NAZ A LA A=V THEEEZHWNT, £FL
leay 77T ORI LM EFTE TO 137Cs DO UL ZAT o7z, UTNEA LA A=V T
AT, A A=V T T V= NIXDA— T VF 7T 7 g K OEME Ge 8RR H AR
WZEDHEZITV, KERE O 137Cs f7/E R A 7l L 7=,

©® fA - BE
BRI, Ay PEBRIZ KD 187Cs WINA~D AM B D 28 O 31

3 AHEXNFFUZ DN T 137Cs ORI ERR S 7z, F72, 137Cs W EIL RK X >HK X >
Ctl XTH Y  Ja750d Ctl IKICHA~RK K HK X TE o7z, ZOZ b AM HIZ L% 1837Cs

30



OWINNFER S, £7-. DY T LAOTNMC X o THWIRZD AL A~ AR L TW-Z &2
O, IREOHEINCE 729 AM B OIEEI2NEFIZ/2 D . 187Cs OWRINEDNENT 5 Z & BRIE X
iz,

TR 2. VT NEA DA A=V 7 HEE Z VN z 137Cs RN D AL

GREIIZ X 22777 D BICs DRI - BITEBIET 52 LITTE edolz, Ziud, g
B CEREITS T EBFRTHD EEXBND, —F, A— T VH 7T THRE KR OEME
Ge PEARR AT L D WE TIEH FE L O WFT BN T BICs B Sz Z &b,
Ep 1 OFER LRBRIC, BREICE D327 770 137Cs MINA~OBEREEAN Sz, 5% OR
L LT, HETIT AR, BREEHSOERIAEE A2 W2 72 80 GRELIC X 28R X V@ L7254
HZ LDV TNEA LA A=V TRREEITO ZERBHITEND,

FRRFER

O FWICFFE
L

@ FEFEE
L

@ Zofth
L L
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RERMREOTRFICERET 5B EMEOIEGZH
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Decontamination of radionuclide contaminated solids using biodegradable

chelators coupled with molecular recognition

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

Summary of the Project

The earthquake-tempted tsunami initiated by a magnitude 9.0 Tohoku earthquake besieged a vast
area in the Tohoku and Kanto region of Japan, which included many farmlands. The occurrence of
sandy- or muddy-type tsunami deposits in distributed areas later accumulated radionuclides
released from Fukushima Daiichi Nuclear Power Plant. Besides, the properties of soils beneath
the tsunami deposits were assumed to be altered due to the compression of surface soil because of
deposition of earth and sand, and infiltration of the chemicals eluted from the deposits (Soils
Found 2012, 52, 856; Int. J. of GEOMATE 2011, 1, 44; Environ. Health Perspect. 2011, 119, a290).
Although the waste-mixed soil properties have spatial and temporal variations, the
geo-environmental contamination generated a considerable volume of polluted solids that should
be decontaminated. The proposed research aimed to evaluate the potential of chelator-assisted
washing remediation of the radionuclide-contaminated solid waste generated from the
decontamination activity in the Fukushima region of Japan using both biodegradable and

non-biodegradable chelators.
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Determination of migration rate of 90Sr in soil in Kawamata Town, Fukushima Prefecture by

measuring depth profile of 90Sr concentration
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Comparative analysis of key processes governing the long-term
dynamics of dissolved and particulate radiocesium in rivers of
Fukushima and Chernobyl contaminated areas
Aleksei Konoplev (Institute of Environmental Radioactivity at Fukushima

University)

Summary of the Project

Detailed analysis of Chernobyl data covering an extended period can become a
foundation for long-term prediction of changes in environmental radioactive
contamination in Fukushima. It has been shown that long-term dynamics of
radionuclides in the surface runoff and rivers is initially governed by their
fixation on mineral particles, while later mainly by changes in the radionuclide
concentration in the top soil layer. Both processes are diffusion-based and can be
described by inverse square root of time function. The advantage of proposed
“diffusion-based approach” is that all phases after the accident (short-, middle-
and long-term) can be described by the same equation with the same parameters.
Data sets for Chernobyl contaminated rivers Sakhan, Pripyat and Dneper as well
as available data on r-Cs dynamics in Fukushima contaminated water bodies
have been used to test the model. The proposed semi-empirical approach to
describe r-Cs dynamics in rivers and lakes provides a tool for long-term

predictions of rivers and lakes contamination in the future.
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-3 (a) RIETHE~Z MV LR (77 -), (b) EEHLE~2 bV L RREAWISS) (717 —) O
HIHFEIME (10/1-11/30). RFNITE,  SEEEFIEHT I A .

P-4 2013/10/1 ZJEHEL L7z 11/30 OHERERZER0AT (kgm2). D, 2oL b, Jeo =@ms& il
ThY, HIFRRE, RIHEMEZERT.
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X-5 HrHEJIEIEOFA LIRS L7 BRERE 137Cs O EHERY H ~DBITES A (Bqm2). 4H
SRFOEFHE. /£B, 10/14, 10/16 (&JEEEAET), 10/18, 10/31, 11/30 (0:00 UTC)
DI

Fz-1 ) DA S REE 37Cs & (NR) &, 5207 A» b (EHIEE - 151X X-1b
S L FHEEESN (0D) ~FAT L7 IREHE 137Cs 1 X MU . B2 T GBq.

Date in 2013 NR RM oM NS SS 0S oD
10/14 0.530 0.249 0.002 0.021 0.182 0.021 0.056
10/16 0.578 0.023 0.001 0.003 0.132 0.003 0.417
10/18 32.00 21.05 1.333 0.855 2.573 0.403 5.790
11/30 55.73 25.22 0.365 1.694 14.01 6.541 7.902

SRR MR, I L R ICHERE S (OR) RS, WMHoME TIRRE () BEET 5
(K-4). M ximnssmib sh 28k (B-3) 290 & L T2 oMz /&, MRS
RS LA H Y, ] A TR EW IR IR MR S, RE& - MR R R T NI Ag
BT S D . OKIRAICHE S BPEBRIC K 2 IR M RIS 5 R m & BRI K- T, Rk
IR TR BRERB LT W &3 o Tk,

SRIBRE 137Cs WL « VB ECHERER ICREAT U728 I IR E 137Cs OZEfM0AT (B-5) 7D, &
JEBZITHT (10/14,16) (XFE 5~ LRV K > T AR O T HIZR D < KO ICEF LT
AT 5. B HKE (10/18) (I F AT O P8 2 km FREE ORI K EICHERE L2 b &,
TR F N2 2 s SN Cod 5 (10/31,11/30). FHEIAEOFRBATEEN COBHE 2%
bR shb.

® iR - B

F—-1 | TIRBRE 137Cs A X R UEMTRE R 2 £ L 7. REVEIRER O 10/18 £ TIZH HJI)
B I~ L 7= RR¥E HE 137Cs D#E 135930 GBq, 11/30 £ TIZHKI56 GBq TH Y, Z D 9 5 25 GBq
(45.3%) 10 1 km BEIPNIZHERS LTz, Z Ol OAMEIR COHERSIZ T < A TH Y,
7K 10/18 12 1.3 GBq £ THIMN L7=& &8 L, 11/30 % TIZ 0.37 GBq (7T A HEFE & D 1.5 %)
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AR T Lz, i IAMNRIR CITIR A3 sl U, TRIHE 137Cs D22 072 - 0Tid 3 AR & AURED &
Uiz, BRI 3T 2 IR RS X F AR > TR Y, I D EFENZ I3 14 GBq (i & 25.1 %)
DHRE L T2 oizxt L, AEENIZI 1.7 GBq L2@s S vy, —J7, K 10 m BLUED A~
#16.5GBq (11.7 %), slAEGEKSIN~IX 7.9GBq (14.2 %) 23FEH L7z, LA Eo#E R IZ s a4 s 2=
CEAHNTH Y, JFFEFEUT E O BRI O B MR AT 7 v & 2 ORI, HeRT i 6e
DOEREIRC RN T TR & e—Bn3l E iz,
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Distribution of hard-to-detect Pu and Cs-135 isotopes in early stage
monitoring seawaters after the Fukushima nuclear accident
WF7eih# % - 8 %2 Jian Zheng (National Institute of Radiological Sciences)
EEBFFEE - M ) (k=D

SNBSS - IWHIER (GLETR)

Summary of the Project

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 nuclear accident.

In FY2017, our study focused on analytical method development for rapid analysis of Pu
isotopes in seawater. Many current analytical techniques for Pu isotopes in seawater are
inadequate, not only due to the difficulties in sampling large volumes of seawater, but also
due to the complexities of the chemical treatments required. In addition, many current
analytical methods cause quite lot of waste acids enhancing great burdens for laboratory
management. Since the early stage seawater samples available for Pu isotope analysis were
limited to less than 10 L, an analytical method with high Pu recovery and high U
decontaminatioin factor is highly required. As shown in Fig. 1, a new analytical method to
rapidly determine Pu isotopes in seawater by SF-ICP-MS including Fe(OH), primary
co-precipitation, CaF,/LaF; secondary co-precipitation and TEVA+UTEVA+DGA extraction
chromatographic separation was established. High concentration efficiency (~100%) and high
U decontamination factor (~10") were achieved. The plutonium chemical recoveries were
74-88% with the mean of 83+5%. The precisions for both **’Pu/*’Pu atom ratios and
23972499py activity concentrations were less than 5% when 15 L of seawater samples with the

| #9240py activity of the Northwest Pacific were measured. It just needs 12 hours to

typica
determine plutonium using this new method. The limit of detection (LOD) for ***Pu and **’Pu
were both 0.08 fg/mL, corresponding to 0.01 mBg/m’ for **°Pu and 0.05 mBg/m’ for **°Pu

when a 15L volume of seawater was measured. This method was applied to determine the
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seawater samples collected 446-1316 km off the FDNPP accident site in the Northwest
Pacific in July of 2013. The obtained >*****°Pu activity concentrations of 1.21-2.19 mBg/m’
and the **’Pu/*°Pu atom ratios of 0.198-0.322 suggested that there was no significant Pu
contamination from the accident to the Northwest Pacific.

The analysis of Pu isotopes (**°*Pu activity and **°Pu/**’Pu atom ratio) in the early stage

monitor seawater samples is in progress.

Figure 1. Flow chart of the analytical procedure for the determination of Pu isotopes in

seawater by extraction chromatography and SF-ICP-MS.
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JR S8 S SR D@ B iR K TSR PEE &0 ARIEIE. 5 r FRERRIET LTV D28, Kt
ORI 11236 1T D UEE &0 MR MR L T, FIRE LT, kvmishiz
RIS 72 & D EIREERL IR ADFF 5D RIREMED & 5, MBIERL - DL E R + ERFNAKE &
187Cs OAHBIMENTIE, KiF- EDOFD OERIFHEE IZHEH TE 225, K BRI 137Cs D
BEIRE G- OHEE SITN T L HIRER TIER, —J7, BEIRE T RO 210Pb ORI
EPEZFI LTz, TERERL - oD 210Pb/137Cs FLIT K 0 | 1R RRREKL 7 DI &~ Dk 2 RAE - 72
BN D3, IR 7 BEWESHN T O REMGEIFR R EE o 0 A OBATE GHEE IV b= fl
Tlavy, 22T, AWIZETIE, BEERNEMICH DN DIBERLTORIEZ I 52N T 572012,
EREHZ 31T 5 210Pb/137Cs Ho % 3K 6D 2 TTIEIZ DUV TG L7z,

@ MroEdTik
B VAFDENEMB N T, FHEYS L OETHR) F ORTIZ 20Pb BNEENDL L EZD

ND, AWFETIE, B & O IRARLT O BYEH~OF 5 ZH LT 572D, TLAH
NEMD 5B, WKL T OHD 210Ph 2R & Lic, fHEMN L EEND HRNEWID
AR L0 A2 IRE . 15 OV HERY) 2 SRR R L~V R RE /3 Tk fif &2 IV T 137Cs
T~ a sl Lz, 1B7Cs BURRBIZ DWW TR, B RFOFHER T 1 7T A iz, 210Pb (25
WTIE, 7T 7 AT ha A= & T, 209Pg A/3A 7|2 J 0 210Ph iy 210Pg 7> 210Ph
DFREZ KD T2 DT HTIEIC DV T IAEA SREEEREL COMTEMEOMER & 1T - T2/ R
RAEEDFHANTH > 7,
@ FER - B

IFNPP OE =4 U » JHE DO~ 2T LA - "3 F LA OFHNOME AR 3 L OIS St.
A, B, 102 O AEEM &2 &350 b 2O ERFEYEINEE R Tk, 80 210 BT
B LE 375 400 Bg kg-dry-sediment! OJRFEFHHIC, /2B ¥ A 137 1L L% 30 225 500
Bq kg-dry-sediment? DR EFIFHIZ & - 7=, 137Cs/210Pb LhiL, 0.6 7>5H 10 O#HIPH TH > 7=, 210Pb
IREEITIR R VA FHO BNEDWIE TR Z 0 P EX s b APEMRE TR 12361 2 8@
MR8 BTz, FEEOM)IN DR 2 HERRL 7 O = o R A 8= & LT O IFEHEHER Y
T, BT o0 NIRRT - 722y, 210Ph RISV R - & RE X B o7z, K
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WFZEHIHI I 210Ph OFRZRE (226Ra, 214B1) JRESHIEILTE T L7g o703, Ih/FRLF-H 210Pb O
B/ NEE R X% 3 Bq kg-dry ! 73 A7 210Ph JRJE & HEE ST,

B LA SO ENEWI T DS KL R ORI &0 AR, MIIE~SEA Sz
Fcht > 7 A OWRBLE CEFRIICIEHA TE 5 B2 N TV D0, A DIERE Lo~
h AR OHEFEWRL 11X AE TIXFA TE RV @O ERIE Z 7~ LTV 2 (Tateda et al 5 Fi U
1), DX D IRWRMBAE DA D TP HEE SN DWE LHh OB EE U A0 E LTE, 1)
TR DI @ ORI O OB B, 2) KBUHIKREO RN b OF BRIF O, BE x5
Nd, 2 7 FOWFREFRERTIE, 2013 FEOWE DL b AHHEFEY KL 7(<75mm) HTHagh 210
S v T AR OB BN 572 (p<0.01), I EHEREYRL RO 131Cs IREEN, BB
TR O LG CHBIREZR Z & | Wha~AT T 187Cs & 210Ph RN EA-$2 2 & B RO
TSR TILREREICRE SND Z & DB X T, WEOMKLTH D 137Cs (X, FIHIOREN R
WIB R D ORI E) & HEE S,
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L=t =L LTHLS D ORHESN TELR, EETIEEDORE L~LAMET L, KR
YrFL—rvar A=l HEE TRMEMETHRE L TS, NI F U LE
L—H—& L TR 2T ERE TORERRAIRTH Y | K E RS 570 &
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REREICBWT, TORBEITEEL 0D, AR TIE, WEBEOMZE L LT
TAEA E#E/K (TRIC-2012) Dp#T ATV, PRI & DG AT o 7o, IRHMERhER & 3Rk
KIEML =R DA BTz | ERE 77 FIREAR IR E OREIK & 7 %0 T A0 HEig
WmE L, AMANCIm AR 23T 2 & TREDK ZmEI L7z,
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WEIZHND 2 BRSNSy 7 770y iRy FL—va Vit iEE
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HIRR 2 VB U721, TAEAMZHEK DT 21T o 72, Z OFEF., BIERE RILRFEE DR
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U ARHEIEE OFEIK # v 7 B L Im AR BR 2 E & 14 CIZEE L AN Bk
BEKZGHEIT 5 & IRMEHE & BN Rl T - 72, T OS5 T 300mL DFEK % R
BLZSE, 0.TTUREO N FULEZRKRIETED Z LRGN RoT, AFEL
MW TEBEREES 2 o L7oRER . I8 b RETA B 9 1IZ2C Y F
UARENERT DL, KEKOEFIIIN U TELT S d-excess &Rk L BHE
MZR T2 ERALNE o, T, RSB ABE T AT AMCEET 5 B4R
EEZLN, RBERBENEFEELEANS L TIBRS AR TE-LE25,
2. W7 T DIRX TN T 4 —F—% W LTIERER, METIEH L0 M F U A%
R &, BGKIZIZE L CTWRWZ E RN ho iz,
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UARES, AP LB L CTHERE L, ZROHEICL > TR LWT —
B, SATHRICE > THESN TV AT =X LA THZ & TH- T —¥ &> k
ZVERR LTz,
@ fEFR - BE
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¥ N NT T THRERFIBNCHISE S A2 RERL 30 (9 100 ¥ 7v) o T eH (A 18
La, Ce, Pr, Nd, Sm, Fu, A 1+ :Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) ZHIE L, EEICHE
SN VAL Ty FRE A HEOCHRAER R, 36 K OVFNPPL PhHEREA 11 oD REE A HE &
b UL 7 O R OHE E & A 72,

©® M- B
(1) BV AV N NT v 73R A L HEH TR O T HiEDORESL

TR T T 20mg BT 22— 3 UIEIC K VAR L, £ 50ml D 6%RREERTATIRE LT-
HLDE, SHICHNEREME L L Ly, Tl, Cs 2 &1 3NN T 10 AR L= 0 % Ul L |
HERES 7T A< ER&oNEr (ICP-MS) (2L A HHEeREZRE Lz, T ORER. La DIEDREHT

96



KE B Z R LAMB OIRA D AIREMEDS RIE S VT2, & DM O TR ITREE D 2% (Ce) —6% (Tm) LA
NTHIETSHZENTET,

(2) B AN Ty FRB O TR

PEAEME & U CfEH & D B (Post-Archean Australian average Shale: PAAS) (ZHIA%{L L
7oA PHOCRIRAE (ns—REE) 130.1 - 1.0 OfEZ & V| 47 1FHD ns—REE 2ME < | EHA HIH
?® ns—REE 8o 7=, A TR, 81 L T 5-6 HEITIEL 22 DA77 > 7=, F 7= FNPP1 Fiig
H R DB Cs 3R OEREH O ns—REE AR ICE WA R H o7, ZhE Tltahizty
AN RTy TRRE D ns-REE & BT D & < OB D ns—REE 23 0. 1 LLFDOR—VY 7
T U a—vy VHIEMHRRACEEDOE Y A > R F T v 7L (Akagi et al. 2011) X0,
ns—REE7230.1 - LLO D HAWHETHOE Y A b T v 73kl (Lerche and Nozaki, 1998; Otosaka
and Noriki, 2000) (T ns-REE /S —CMNIEWNZ ERHLMNERoT,

(3) FNPPL g ECHERE) P REE & 0D Lk

PEEHANTR BRI FRIER O [ & [EOHER(LF T — 2 N — R

(https://gbank. gsj. jp/geochemmap/) X ¥ . FNPP1 OAIE T AILFE 37.5 b EEE Y A b
kT 7 EikE L dbiE 36. 5 B O O/KEER 20m - 1500 m OYFEHEREY) H 0 REE E 2 fhH L |
ns—REE 315 L7cd & | RERNZHT LT, 2 OfER. & TOEE D ns—REE 238 A7 141D ns—REE
K< EAT LEO ns—REE 23 <, 0.1 - LODEERL, BV AL b M7 v 7@ ns—REE /X ¥ —
v ERBRDMEZ R LTz, —J5, /KR 100m LA OV EHERSY) O A7 108 ns—REE OZE A KE W2
LD L GETIZ K o TEA THOEN R 2 vREMES R Sz, £ 2 CHEA TJHOD ns-Yb
233 288 A7 1D ns—La, ns—Ce, ns-Nd Ok (Z4LZ4 La/Yb(ns), Ce/Th(ns), Nd/Yb(ns))
PTRERNCHAE L L7z, T OREH. K 100m LA OWFEHEREY) O Z 10 5 DAEDS . & DO
EObOLRY @mWMEADNH D 2 ERHLNIRoT2, EZTEI AL N T v 73 EO La/Yb (ns),
Ce/Tb(ns), Nd/Yb(ns) ZFHHE L. ZOEBZHFHNEHEREDO LD LILE LTz, TORER, BV
AV Ty TEF D Ce/Th(ns), Nd/Yb(ns)id, 7KiE 100m LA DR EHEFEY D Ce/Th (ns),
Nd/Yb (ns) & [AEE72ff (~0.6) Z/R LT, (o TEY AL b b T v 7 FBHIKEE 100m DL DOUEIEK
RN EENTND ZENFR T, REAERFHZHIR S, FNPPL IR Cs & ORFRME
TR0 o T2, A% I3 HEEHERIY T REE & FNPP1 )R Cs & DRIR A S Te it i 22 b, B L
PEHEREY) OO REE & AT L. REE 2SMREHEREM OLS: b L—H— & L TR E N Z2 e+ 2 TE
THd,

97


https://gbank.gsj.jp/geochemmap/

PRRFER
O3S +3
e ff

@ ZFRFEE
e ff

® oAt

FERMERTRAZ —FE,

98



BARREICE TS REBRES —RASSERESN €LV LAOBER
DR
B ER (EMXKRFEANEBRKFREBIBENFEAT)

WA A E

O WHEER
2011 4F 3 H ORI EIREF 1 FIRFL Tl SN kEtr v 209 5H—
HETACREE O VI TG BR 12 L 0 | BT DR A & — /L "C B A1 DY
ROTETWD LW T FTIRARMFEHTFEE O 7 N—T OB TH L NI -
776

A AJED M TR E S5 1 RF SRR, i A MafFaR< & ol
A TED o T REHEKF ORI > U AORETEEIL 2014 < DWWV D H AT
WEAZ P OICHESUATL D bE< 220, 2015/2016 E4& TITILINTE 77> & 6 Uik T
MR ERY, 1S TFA— AN 27 L EBZTEY, SR LBENEFTS
ATREMEDS BV, Z O HEEVHEIEBR N D WK R r— )L O R JETEBR O FEG A2 B 5 2N
a3

@ WrFETT Ik

AWFFETIE, B ORI UREOHT LI-mEB IR, R TSI OAANREOT —2 &
HOET, AABIOREBINOE=2Y 77 —Z ZINE LIRIT LTz, £ &R
FTot AL FUTFULOEBHOBENIER L, BT LT,

@ MR - BHL

2011453 A 11 ALK, BARJSDMEK CId, @EHEHATO 1.5Bqm” (KU FERER) 7
573 Bq m” FRHE £ TR OHBNMEA 2GR0 vz, 2012 FELIKE, 8 Bl sk PCs 13k~ 12
BN (<K 1.2Bqm>) LT\, @EFSmk Cs ik, BARMBOE=4 Y 7 A Lkl
T, WU TWRICAIET DS - EETRE <, 2016 FTIEE B E R P'Cs #E ORI
WFD BT, HAMEDET=4 U > 74 h T, 2015 KT 2016 FEI2B1T B @bk VCs
BEIIZIERFLE CTh oz, LHEEMOTE & ERERM CRBBl Sz @ e Fimsk  Ycs JRE
IZ.

99



HAMEORIALETHE=4 U v ZHuS (B & il L TRWER 2380 bz, **Cs/MCs
D, BAHE CEL S LR Bt sk PCs 1, BT — RAKTRRREE © & % PEERdb K EE
DFEREN 5 subduct L CHFENE~HGE S 4L, BEAR T — /L TBEIL, WD S H AN
C obduct L CHAMNERBEICHMEER L TS Z LR LN o7z, 2012-2016 FO WM, *f
FEHEIEDS & HAHE~TTEA U728 B g sk PCs 813 0.20+-0.03 PBq & Al DAL, T AL dE B
E— FAKIIAHE L TOE B H SR YCs 05 % Th D Z LWL MR- T,

(Inomata et al., 0SD
https://www. ocean—sci—discuss. net/os—2017-90/#discussion |2 ¥ . ET A Bt

),

BEBINFETORE AT ORI > 7 43 L0V 3H OIS REIEE 1T, 8B5S %R
DEF TR L 720 dLL PO MPANE LD E 2R Lz, Lol
WE OBMIZRZR Y ZRENO Y — AL, BT T T MTFEST A bSO R
WEHEE SN D DITH L, b U F U NIIRFEOFND D OFAN LT D )78 — A
T D EHEH ST, 30 & 137Cs OFURAE L ITHE B 10 5 TG & Z2f Tk & < 48
LT, 3H & 137Cs OFSTREL D2 A BN, 1) RERFEFEEY 1 FrH o 30
DEE 7RG YK OBHEA 2R BT TIERO b d & &bz, 2) FiH A Fnb
HENLDIZ LIS TL By T A LREBROIMNEREK E DIREIC I DMK L & BT,
3) WK DFFE (B KRELRDIE) HDOWILHDOLNKBENOARFET HZ
Ik 2FHE (VNS RDR) BRESRDZLICEDEEHNRBRTHDL Z
EARRELTWD, GasClETiEE)

RARFER
@O FmICHER

Michio Aoyama, Yayoi Inomata, Daisuke Tsumune, Yutaka Tateda, Fukushima
radionuclides in the marine environment from coastal region of Japan to the
Pacific Ocean through the end of 2016, Progress in Nuclear Science and Technology,

in press

Inomata, Y., Aoyama, M., Hamajima, Y., and Yamada, M.: Rapid recirculation of

FNPP1 derived radiocaesium suggesting new pathway of subtropical mode water in

100


https://www.ocean-sci-discuss.net/os-2017-90/#discussion

the western North Pacific to the Sea of Japan, Ocean Sci. Discuss.,

https://doi. org/10.5194/0s-2017-90, in review, 2017.
® pawE

Michio Aoyama, Yasunori Hamajima, Yayoi Inomata, Yuichiro Kumamoto, Eitarou Oka,
Takaki Tsubono and Daisuke Tsumune, Radiocaesium in surface water observed in
winter 2015/2016 in both coastal regions of Japan and the western North Pacific
Ocean, 6th Asia—Pacific Symposium on Radiochemistry, September 17 — 22, 2017,
Jeju Island, Korea [Invited]

@ Zofth

101



L FL—Y—ZRV-EBERTKEHICLSBHEE VLD
RRBEADBT IOt XDERHA
R (EILORAERABE R T2EJER)

WA A E

O WHEER

2011 4RI 2 o 7@ B 56— IR F /I BT U K o The R Lz iigitet o
U A (Cs) 1E, 7K - WEERIZLE O BBV CHHE~BITT 5 2 L LA RITBRERA~D
BAT TN EREIC R 5, ik SUHE~OHBIREE > 0 L OfEETR & L TRJIHKL
(IR TR (LU, MBEEEK) OFERER STV D, L, BREDA S
PRANZKITRE U MY AL — AR BIC R A R WBG Th 5 7o ORUBHR IS R ©
B, ZNFE TERMRIHEAITOR T\ o to, ARFZE IR, 7R TR 17E )
THEREL U 72 KEURE K QN SR HERE ) 1 O B K DAL 53 0T %3 U TR K 2 & 6 72
Bt 70s & ¥ I~ DO UHTE Cs DA EZ RG22 L2 AL LT,

@ WAL

2014 410 A 75 2017 4= 3 AT TR TR ) CHRER L 72 K ERE K OV IS
WA A E £ D HUE Cs JREEIT 7V~ = o KB RINCARR AR 2 TV CTHRIE
L7z, F70, A4 v 7u~ 7o 72F0WTHILYA A BEZEEL, UNESCO
(1976) OFEEHG, B A F U REEZE DITHRE LT, o607 —2 %
T, Y5 AR O BT Cs DOZFEWRMT K OWFIRIBAKIC X 5 Cs DG EfE
i1 o7,

@ Rk - B

PUKIIZ B W THRURE Cs 13RRERE LIS AR TR 258 27 L7, TRERR IR
STICRESR - TERRT 2 DI L, WAFRRIRNE 25 72> b 53 12 3 W TRRERRL - I 2 W s
LT Cs DML TV D 2 E R LMo T, £z, RIBUK T O
Cs IREEIXE LAKICHANTHEIZEWZ &b HEED T O BUSYE Cs 2HBEST 2 Z &2
RS NI, K WBEIGCCET VNG, HERW D O IEE L 7o @R E OB Cs

102



ZE MK EEE KD 1 FETh D MW IZINE LIz ilik—HEREY O FgER K] &
LT LTWD Z EpRanTe, 70, BIRERKIZ X > TR~ S s Pcs
7T v A%, Wb Ens PCs 77 v 7 ATHAR TS TREWI &R
motz, E6IC, KFE~NKATS Bcs 77 v 7 2%, FRBAKEEDDH LT
1.720.2 — 42406 (FREL 2B L RMbL DN Z LD, WEFH R 15 BT L
3T D HE Cs OWBLEE~DOHFRTRE L CTHAGERKNEETH D Z ENH LI
ol

RARFER

@

1.

S FE
AR FIR, 9E %, sk s, (UE IE# (R ROk IS T B R o
T ADARRGL & BiRsREE O - SRR ToEE. A FIEES A

Kambayashi, S., Zhang, J., Narita, H. (2017): Spatial assessment of radiocaesium in the
largest lagoon in Fukushima after the TEPCO Fukushima Dai-ichi Nuclear Power Station
accident. Mar. Pollut. Bull. 122, 344-352.

FRRE

Zhang, J., Kambayashi, S., Zhang, B. (2017): Significance of Submarine Groundwater
Discharge on Material Transportation from Land to Ocean: Under Long Term Climate
Change and Environmental Accident. Goldschmidt Conference 2017. August 15, Paris

France.

AR AR, 9E b, pm s (2017) : MEEH R KTEHIC X B TR T A
N A~OBAT « MK OHELFHRRIC LD 7 7' a—F. HARHEREKEFR
SFEA 2017 FERK. 5 A 25 H, T3

< DAl

103



BEAFBEICETIERENFOBFEERRECEICEHT HIHR
FHEBRK  COUEERT)

WA A E

O WrEEM

B B — R IR K DR DTG G DN Tk, REIC—E oM, f
GG U AR SN TE Y | IHRREORmLHFHIZITE > T,
2 OIS BT D Y IEHERE) SO R BRL 1 T O E | O T A SCENRE S, s
DR > 7 AOBITIEREIITEIR L L TEL ORHERH Y | #H-CaIE 04 %
DOIEROHER A RIET 2 & 2 #E L < SHTWD, AL, HEEAERS YRR EBRL 7D
Y 7 AEIREIC R X B L B X TWD ZERHLMNIRY Sobh 5 ik E

KA ORI S T D OAEETERE &2 DT HRNT L I RIS A e R O P o
LUV DAEEOWRBROTRNCETHZ L2 AN E T 5,

@ Wik

B ERL 2OV, BRIk 77 7 by bR T 4 AV R T
o TREH BRI TR, HERERE R 8T, A A=V T L— | (IP) Ik DR
Mrc kv, BHEECHEENEND LN TWD, JIEHEA A=Y 77 L—k (IP)
(Z K DT 2T . BB R E [EA~D 5% 7 BRI FHE 9 5 L iz, &
HBHEFBMBE, ETR~A 7 a7+ 7 4% — (EPMA) 72 El2 X 0k, (b ss
DFFHT 21T 9,

©® A - HE

LARE T T HEREY T O E BRI IC O W TR RE R OBk 2 0~ 7=, &3 31
{8 D R ERL 2 HEE L7208 RE S um~3E um TEE D LAIREE TH
. TEETHOD > TNDH D LR T, JuRMBHT T, FEIT Si. 0,
Ca, Al, Fe E TR INTWVWD Z LRI, a7 U — N RO MBIERGEFE I
HLTW2 &R E N7z, 31T 20 EORTid, L EORT-OSERZ 4T 5
HEREW R D IS BE D H 5 LU % (5D Tz, R bl DIF(EDS . HEREY) O i RE
OREMIZ K X 785 5 2 TRV | [6—HU CERIS L= HEREY) o O e o lE
B2 RELSAHITLERERTHD Z ERsiiz,

104



FRR R

O FwWFEE
L
© TRk

FHSEE « AAREERE « 85K ITCK « (FEEACHIER « A UM - ' il - KEFFRTE « 7o) 1A SE -
R, 8 B0 I B T 2 BB S H O R v A 2017 4R B ORMEES:
SERE, AIBEEE 2 —, YR 29410 A 14 H

YA TR - B3R - ORRRACINER - AP - MRERER - AR T ST EEIC T
D B PEE O%E), 2017 R AARMEEA2MFRE, IEEEE 2 — Ak 29
F10 H 14 A

@ FDfh

AL, 48 55 LT HEREIZ 38 1T % e o 0 DRLF- DT, & 5w 3L, Ak 30 4 3 A .
FORHEE R R P Be e R AR T 72 R

105



MBI L SLARTEICH T IREREE —RAEBSERD
Bt 0 LDORZEMES
MEREE BB HE (@RKFE)
HkRZEE FL EBR @EBRF)
RITANAIEE  WWHE ER GLETRE)

W AR AR

O AR
2011 4% 3 A O F I EIIE B — FREF IO | BERRE ORE b O K -
TACR RIS EE >0 A (PCs, ¥TCs) 3B S Aviz, Bl AR oD il S84 kL 2 i H
ST > T L O—ERIF AL L 2 i D MRS I © T, PE 2 6 U
KINT, EHIT, TOWHEIE, AFEOMTEWEHIRIC X > THEIE - RKEK HR
FEICEA Z e gt — F/K (Central mode water; CMW) JERGIRICAHY L CuW57-
D, OMW FERUZEWRE 2> SUEENE A~ I T2 BN S O A3 5 2 & LRI
Lo THLMZR> TS (Kumamoto et al., 2014), —J5, oD gl oo di BT Sk
WZWAE LT EE o U A3, IREEORET HAFITBR I LD A E— FK
(Subtropical Mode Water ; STMW) DEI~DRBEWIC E-> CTHEE 2 FIEITN- 2
EDHHBEMMZ/r > TS (Kumamoto et al., 2014; Kaeriyama et al., 2014). AAHF
ZETIE, ZAVE TS SNBEIC oMM L CW A BIIEEZ R L, 7 —ZEkD
—FETH S xENFREE (Optimum Interpolation ; 01) & HWT, JEATEEREAK
BT DGR VU MREDORFZEMEBICA X MY 2 RES D, Elo, STMW
LCMW DR & & HITHFFENE IS SN EtEE T ¥ A B2 EEMNICTHMET 5 2
EExAMET D,

@ Wik

AWFFETIL O {E2 AW T, BEINEIESCAE RIS BT D ' o 7 A DR E Sy
A0 OB 2 1, MR ROEREZH LT 5, O MHTICIE, fSComE
HETARINTND, ARERIEY L OEE > Y LAOT —2 2 Lz, A
JETIL, ERBEAKIZB T DM T 205, A X R RO EH T &

106



RIS A, X512, KREALF#HETT /L (MASINGAR, MASTNGARIT, PMr) M OVA AN
WFEA BT S AT AT — % (Japan Coastal Ocean Predictability
Experiment) % FHV YT STMW & TN CMW FE AR ~ D ikt o w7 AhE EAS RS S - 7=,

©® Mg - HE

FNPP1 \ZHI SR Bt o 7 A (B%0s ~10 Bam™®) 1%, 2012 4F 8—12 Hcix. dbfk
45 £, AP EREM A O E LzAREES g (e 35—45 B2 AR 165 & —1E#%
170 ) (221 LT, dbhé 40 JEZ s & UCRREE 180 JE & TRIEET it v
U LAOEGEIEE X 8. 5em s & LR H v, 2012 48— 12 AICBIl ST — X &
b CNCHEE LT EEAKITE T D ¥i0s KON Cs A X R U (2012410 A 1 BITHK
FEEERHIE) 1%, FNFN 4. 7+0. 83 PBq, 12.5+0.89 PBq Th o7z, 2P, 2011
3 H 11 BIZBITS s KNP 0s DA X2 kUL 7.9+1. 4 PBq, 13+0.93 PBq T
b olo, HEERERLORKD O DOWHEIT X o TR S a7z P0s 13
15.2-18.3 PBq EHEE S CWDH Z &5 (Aoyama et al., 2016), 2012 FD LK
FERBAIZI., BRI R S 7z PICs D 43—53% MFEEL TWD Z E RS
DNTTR 5772012 4F 10— 12 A2 STMW IZFELE L Tz *i0s 13 4. 2+1. 1 PB q (Kaeriyama
et al., 2016) THoZ LE2EETDHE, O ~D Cs fFIEEIL 3—6 PBq L HEE
Etc, £7o. STMW IZHLY A ihtiﬁ&%ﬂif AT BFEO A — VT HARREED
38 % P~k S, TR X SR 2 38 S T H AR 2 e S 4T
HIZEDNHLMMI o2, 2012—2016 EODEHF'EE H AW HiE A L 7= FNPP1-"C s [ 349
0.21£0.01PBq & RFE L HaL7-, ZaLid., STMW IZHXL Y A £ 4L7= ENPP1-""Cs DFI 5%1Z
FAXY L Cuhiz,

5| STk

Aoyama et al.:"**Cs and "*’Cs in the North Pacific Ocean derived from the March 2011
TEPCO Fukushima Dai- ichi Nuclear Power Plant accident, Japan. Part two: estimation
of **Cs and *’Cs inventories in the North Pacific Ocean. J. Oceanogr. 2016,72:53-65.

Kaeriyama et al.: Intrusion of Fukushima-derived radiocaesium into subsurface water due to
formation of mode waters in the North Pacific. Sci. Report., 2016, doi:
10.1038/srep22010.

Kaeriyama et al.: Southwest Intrusion of '**Cs and '*’Cs Derived from the Fukushima

Dai-ichi Nuclear Power Plant Accident in the Western North Pacific, Environ. Sci.

107



Technol., 2014, 48, 3120-3127.
Kumamoto et al.: Southward spreading of the Fukushima-derived radiocesium across the
Kuroshio Extension in the North Pacific. Sci. Report., 2014, doi:10.1038/srep04276.

RRFER

@O FmCFER
Inomata, Y., Aoyama, M., Hamajima, Y., Yamada, M. Rapid recirculation of FNPP1 derived
radiocaesium suggesting new pathway of subtropical mode water in the western North Pacific

to the Sea of Japan. Ocean Science Discussion, 2017, https://doi.org/10.5194/0s-2017-90

Q@ FRFER

* Inomata, Y., Aoyama, M., Tsubono, T., Tsumune, D., Yamada, M. Estimate of radiocaesium
derived FNPP1 accident in the North Pacific Ocean, EGU, 2017 April

* Inomata, Y., Aoyama, M., Tsubono, T., Tsumune, D., Yamada, M. Estimate of spatial and

temporal variation of radiocaesium amount derived FNPP1 accident in the North Pacific
Ocean, JpGU, 2017 May

< JEIRTRAE, FIDESR, R, (UHIE®S. BARREEICT 28 5F — s E K
SR v o 208, JUNMEBHIX AR S AR T A JUN RS, 2017 4 12
H

@ FDfh

FrRlH IR L

108



EBERNDIRKBS FVREDAE LREBREICEHT MR

EETh (GLEEREAY)

EFBFRE REMSE (ERMAREHE)
SR GLATAEAED)
WA (GLATREAERR)

SARRE KRR GLAASHIE < ERRAHIER)
SRR GLETAFHIE < E R 2 HF22T)

IR R

@© HFFEHY

Fox 13 HOEFICENTARBHEBEN OIS 22T TBY, Z2OHTHT FUrbofE
TEPRE, 7 FATTICHEN D b2 b S, FHTIRIRKIZZ DZER 2@ ) AMEH 538
INZEVHFIH G SN TEY, #3kE OMHEERICLY 7 FUREEFEND N D, WEE
FEDORFFECALMRE R THENICH 2 T U MRRITBH T HHIRAKF DT R RN 100 Bg L
EEADBHERETHL ZEBWLN LY BREHIC L D ZORENRRD Z L RNHE
N, £ T TARBIETIE, SREIRAKT DT FAREOFRHALE 24048 L £ OLBERX & BREEE
FrBRE L, WIKRERDOA A —IHEEZRALL 2 AN ET 5,

@ MrEJTik
WEOFERK (HFUIS, AmERENIIEITH], 53, 55-57, 2003) M HIENOMRSE TR S E
5 R UREE AR LT R G T O Y S U MRIRICE VT, TR DL IRk (BEOBE) %
FRIRL, ZOPICEEND T FAREZ ARG o F L— a VEHEEEE S 2 WV TRIE LTz,
PEAAREE VY P TI0 nLBRIL, H57 00 10 nL D IR TAAA N F L—F &k A=
20 mL DT T ANA T AZFRDNTIEAL, 30 R E 5 L CTHit L7z, Bk, BUEatfio 7
#% (3.5 hPi b)), ARy v F L —ra b (Hidex 458 Triathler) THIE L7z,
FERFTIL 3600 B CREB AR A TE Y S 7 AEIC K W skdTz, T RUgEC, BaL) iTkic Xk
DR,
0.693><tej 1 1

X— X —
T

COZ(AO_BO)XCXP( FV

2T AJNTRREIOBEEE R (eps). BI NN 7 T T ROBEFHEER (cps) THD, F
7oy tFREEERE (s). 71T R0 i, FITEHEENS T R ~O#ERE (4.5cpsBq ).

109



ViZalelE (10°L) Th o, MEEHO B CEMARIFIEIT OB Ny 7 75 0 o REEIR Y >
FL—3 g VEHCERE Quantulus & AUV TEEESRIE 21T - 72,
@ MR- B

2016 4E9 A LI Z LS TR L7 % T ¥
LR DOFIRAKT T R AREOFPHIE 150—209 Bg L7,
BIRESIEIE 18619.9 Bq L Th v . EREUEHIC LV
7 RUREOEE BRI, LAFRICE < ERITKL
A ZR Lc, ZaUE, FREIC L0 BEKOHE T AR~
DWAENEAT 22 LITER LTS Z EREZ B
DA% N T U AREL OBREBETHE LT, H1 —BSSyLARRgakhS
S BITHRAT 2D TV TETH 5, Y REDFHEE

KNTAT AT =L B 2T AORERR%E E LT ORY A RE Uiz, W00 Lizstkhix 7
RUREDOR D 2 FEHOILIRKE AWz, T 20 ARRCRIRLIZIRK 43k e n—y o
IR (R CEREL7 1Bt oAR 5 3BT L7z, ZOfEREZK 2 1R T, WfERITES
DXEEFTLLE KL TV, £2, P IATAT—ICLD T FUBRERIEORH FHRMEIX 2Bg
LTI Th o7,

EFHER

22

O FmHEE
L
@ FRER

FARBEEL S 25 51 FIFSER 22, Pk 30 7 6 4 =
J29-30 B, FLIRTHT (FHIAZAH)

B2 rSAFTRS—EHUETADAESR
© <of ROLLE

L

110



BEE—RFHREBMH L “Sr DBEADRREDHTE & & UEEIRHT
BE K# (BRI

WA A E

O MEEB

HHARRER L BRI L DR B IREHE IR EF ORI XY | FE~K
SHEME NIRRTz, WE~O B e & LU CIIRED 6 O/ T & BERRS &
%, PCs DALKFLEA T — )V D RZN 6 OWFE T EOHEE XTI TV 5 23(Tsubono et
al., 2016). FEBHPE~DM FREOHEEICHE WV TIRBEEENKE WV, —F, YCs D
PRI L CTlE, %M 4 B0 o THEE 2 RGEDM T TWD, — 7,
S & PHICRE L TIFBIIT — 2 N4 TRW, Hg EIRIC 7= D HEE 13T
b TW o 7=, BRI L= 2011 43 A 26 HH SIBAEKEENEA S
7220154 10 A 26 A £ CTx&x4z, P'C, PSr, *H OBEBIRNEKROHEEZ1T ),

@ WHEITIE

W FMELET T /L (ROMS, Shehepetkin, and McWilliams, 2005) & b L —H-FH R RERE &
FLAGA A (PEEF 5. 2010) ., & &HAEEGS° 547 N-40° 00 N, 139° 54’ E-147°
00" E)Z X4, AR IX 1km, SR G AT o JERER T30 E L, 7K 1000m
DRITFRESIE Lz, BREi & LT, /8T D GSM 2% 5:E 7 /L (WREF,
Skamarock, et al., 2008) T Skm A v ¥ = [ZHNHHT 5 2 A7 LA(NuWFAS, A 5, 2010)D
R AR Ulc, AMNE ORI ABE R S & LT, JCOPE2(Miyazawa et al., 2009)(Z &
LT T — 2 W, & BICE TS ORI Z BET 2720, JCOPE2 @
T — 2 12%F L C Nudging 217> 72, #HRESEMIL PCs & Le, stEHIMIZ
2011 4E3 A5 201549 HR E Lz A& H R T IR BN P'Cs £ (Bqm™)
OBLEZ | FEIIETEE T V(ROMS)IZ L - T B L7 BRI ER T3S 2 B 9
EIEE (Bqm )/(Bqday') TExT 5 Z LiCk~ T, 137Cs DEBRIEEBq day ') %
HEET D (HEEE . 2012; Tsumune et al., 2012; 2013), 137Cs D EBERIEROHEERE 4
Hiz, Sr & H OfBELL A BB TS Z LIc ko T, St & CH OEBERIER A HEE
ERAR

111



EN E SRR S

HIH D BCs D EBHRIMEOHETEFEEIT 22X 10 Bqday! TH Y . FOHILF L 3.9
X10° Bq day! & 72 o 7=, BRI ORRBIIOHOBEEGEROBELZE L, 3.610.7
PBq & HEE Shi, HEE L7- EHERIRERIC & 5 TCs B O RS I3, 2013 4E, 2014
L 2015 FE DRIV T, BUAIRE R & JW—8 & R L. £ DORREITH 20%
Th o7z, °Sr OEHERIMERIL, 1.1X10° Bqday' 7°5 2.9%X10° Bqday' £ TIKF L 7=
CHEE SN, WP oRMEIE, PCs LRICEETHDH ETDH L, 210242 TBq &
HEE Shu-, *H OEHERIERIL, 1.9X 10 Bqday” 725 3.8X 10" Bgday' £ TIKTF L
mlHEE SN, BT oRREL, Pcs LRILEETHL ETH L, 190138 TBq
EHEE SN, PTCs, St & CH OEBEHRIEEORSRIIZ I ENE N R o Tz

(K1), F72, PSr & H oE#ERREX, PCs Lk L, 2T 5%, 0.07% & /)
ENWZ ERNGoTe, 722 St & PH OFEZEICE LT, tho BT — & Ol &
1TV, XV EORRELZHET AU END S, EEREEOHEERERZ AW ik EiE
Y Iab—ra VT, BEEIEMSRIIBIIGER EBEMNTH DL Z L 2R LT,

1.00E+15
> 1.00E+14
2 1.00E+13
O
0 1.00E+12
L1OOE+11 | ST e
1.00E+10 \R
1.00E+09
1.00E+08
1.00E+07

S011/3120 S 12/312° S 131312° 14312 3y 5[3/25

—Cs-137 =—5r-90 ----- H-3

Release rate

B1 "'C. *sr. *HOEERRROHTHER

112



PRRFER
@O R
L

@ HFRFER

S KREG, FER, PEEEM, = MAFn5L, SLHFE, Estimations of direct release rate of
17Cs and *°Sr to the ocean from the Fukushima Dai-ichi Nuclear Power Plant for
five-and-a-half years. EGU General Assembly 2017. 2017/04/27, Austria Center Vienna
(ACV).(Austria)

FEE K, PRERER, Mgl SLHEE, FIHNER, RBEBL., BEFH RT3 E
AT IR S HELE ~TELREIRIM L 72 7 Cs, PSr and *H OFEIGHEEY 2 2 L —3 3 >,
JpGU-AGU Joint Meeting 2017, 2017/05/25, #EEA vk

AEE K, F LB, B E . PFEF SR =M Fnsk., 37 HHE, Estimations of direct release
rate of 137Cs, %Sr and *H from the Fukushima Dai-ichi Nuclear Power Plant for

four-and-a-half years, ENVIRA2017, 2017/05/30, BEST WESTERN Vilnius Hotel, Vilnius
(Lithuania)

FEE N, PEEPEM, SRS, =MARah, SCHIE, FHNER, BES T IREDT
FHUZ L o THRE BRI U7 O E W E O S0 2 1 2 RIIZE), 71 k
— 7 - ST IR IS RS, 2017/07/05, BRI EHR A R B

AELE K, PRERERT, ZAfnsh, SCHRE, B EEEM, FhER, \mEFE R RE
AT & THEE~ BRI L 72 Cs-137, Sr-90, H-3 OFEMEE (B 1T 5 E W%
B, HARPEHERBREE S VAR T AL 2017/09/09, #F K

@ i

L

113



3DTY B EIDRXT Y FEFIALA U VRAIER
Mgttt o) LEERIFEDORFE

R (FHZFBER )
AR E

O WrIEER
IHAERAMRRAL « BRSE(L A TNDE 3D T & « 3DAFT Y2V, [EERRORED
e EHEIC RO D72 DA o~ BHAIE IR ERIR A BIR T2 Z L 2 HE LT 5,

@ WrFETTIE

3DAF Y FZ A HEHREZHIE LI2WRBI OB EZET U v 7, £ O%BUTREIRE B
DFEEE > 7 L ZWE ST 2 IR AT ERIEZ 3D »# TF Y R T U b
L. SO FPRRGEME DD, T~ AST ha it M 21795 2 & TR O REIRE
Z IR ]E L7z,

@ MR- BLE

PRI A2 AV CEBREREI CH LI BAa T O 7 U0 AREORFE, REORE & i)y i
DD, SLA 7Y & & RIRIEH RSS2 F . T RE IR B O JERIEIE 23 AT HE & 72 > 7273,
BRFR T2 DOREREENBAEL TS, | 2k, BRBFICH ~Bnlisind THA
W) (BT AEE B 9 1 D TRREHICHRBEDRY | B 5856, ELWRENFR TX
RWETH D, BUE, ZNOORMBEERRT D720, 2 DO AVEFL 2 O 7 4T AV
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T WIS IR ORI & L TEER P OESTIIIEFITAEN TH D, P IRE
DH IR ORI E SR 2 FIH U7z P BGH AT £ 72 3R aE & 04T (AMS)
TOWPETOHRPENATRETH o oM, ITFEOHEHMRBBICL VFLEEE T T A~vHE
S3HTET (ICP-MS) @ ™1 R L 13RI BH- L (P1/™T =107, FEF ik
SIRTICUCHT 5, ICP-MS 1T X 2 BREEREIF o 1 PIEIEE ML 5 2 & A HIRILIE,
F v ) T A VRS TR EFT R P B EAT TRINE S e HESE O
FORAE D 2T YR B2 & f LTI E AN SR B

Z ZCARMEIE B U VU E RS TCPMS (Agilent8800 ICP-MS/MS) & HV T 1291
REOREEZR¥ETL2Z L2 ANET D,

@ WHEITIE

ICP-MS % M= JE4TA1%E (Ohno et al. 2013) D LA FSEE L ICP-MS N ToOfE#E
HANT 7 vaAl& )t/ COREBEERTFEHZAEET 5, 5ARTRSD ICP-MS/MS
(Agilent8800) TD I Ok NGO RE#EIEZIT S, DKk, sk 3
v & A H 3 L ONMUSEA L R FR & W T iR VA TR L. ICP-MS/MS & v T
N5, EBICHFBEFITEFERKZEVALT 12815 AMS 2 iz 1 oflEE4T-> T
WD T2 RIRBHZ DWW TEZR 5 5 Hrias 2 AW T2 ERS R 4 thiRat 2 2 & T
Mt RO Z S ORI 21T 5,
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ICP-MS BUBHERRIZ DWW TR~ R U v 7 AGUEHAIE 2 48E L R IREEHCRIE 21T 5
PERIEN B R - HAKF O 2T OWEEZIGH L, S o —R AL, =
—V R Ty RN T 5 HEOBRBEZRATZN, BIEETIEEL o7, ARED
B AN HRAVE ICP-MS B IC BT HMER THHRE DO~ N v 7 2B L 5
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1, Temporal variation of "I concentrations in seawater of the southern Canada
Basin, Hisao Nagai, Akira Kudo, Takeyasu Yamagata, Yuichiro Kumamoto, Shigeto
Nishino, Hiroyuki Matsuzaki, 14th International conferrence on Accelerator Mass

Spectrometry, 8/12-8/20, University of Ottawa
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i BRI FH N O T AR U, BUE, FE U PN BR Y% I 0 5 2 D & AR BR
QT O TN D 23 ATEE D S BENL T2 K 73 DFRARIC DN TIH GRS L 7> T D,
Z D18, BRYLH R & X5 BRI 24 BT 2B IR & L CIRRRE U O
EWIHIE< 220 TV A 712, BRYSTGN IR O B A Ehi) OBIRAIR RS FRITHFHEAS
RIS BN RRE SN D, PO REFEHE 2T L Lo ERHMiES #IE < FHizks T
I bEFETE 2 EWFNRETETH D, 2T, THRRXI OYIRE
AMA LT E 2 A, FHCEH O BUEE CHEA YEREFE OBENBD L TnD Z b
WD, YRR O PNREE=X ) 7L LTHEATHLZ LERL TN D,
LU & IRHIRIZ 31T 2 Yu R B o I BUBHEE 2 4551 L 7o E O HEE AT
— PRI LD RAEROIBREDE WA EAEL L TND 2 20D, MR HOAT —IR0
BEARNERIRE DRI L 0 AR DIZRE DR B N EE R GG RN o D D Z & 33
Lo TG, S BIZAFEMIE O Y ARBIET 1T, Amia O BRI ThHl oS
W HTeD, EfRDRENPRNEETH VO | B OZEMOMEE & 72> Tnd, £
2T, ZOMBEREZMRRT D702, JBIROM 2B 2T Dkx R FIER ZNE
TR ENTE I, ZOFTHEY b A THIEER T2 FENARITHD Z LM
HONTWD, LLRRG, 7 LOBITHNEALTHWD B RREREY (w7 X
7 v MIZBE LU TIEBIRAER A2 R RAICY T 5 DNA 7' 2 — 7 DBEIC IR STV 5 A3,
BAEAMICE L T ) AEERNZ L 7T —T DT A U RREETH D, AFFET
X, TH R X OMETMEBEZ T DI, B b u A TITFEET S DNA KSR
Y& HEES 5 2 L AT,

© M7k
HIFREERIC & 5 KEELS DERFE

21 O HIIREEFRE T5 7 & DNA Z i LESIKBI 2170, KERS TR STV 530 R
wRB LT,
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PCR 1T & 5 RIEEEFI DR

TAXRRIDT ) BDERPZ LW, THARAI DA THH e AR X (Fukushi et al.,
2001) BLONU b T A3 XI (Matsubara et al.,, 2008) Ot kXA THEE, ~7 ADE
v ha AT O~ A F—% 7T 74 Mid%] (Wong and Rattner 1988) @ =t >4 ZEFIHN 5
TIA~—%TFA L LIz, SOICEBAEMTREEOENZ & THH TS CENP-Bbox %
T4 ~—L LTHMH L7, PCR OFEMIE, EAYD DNA BFINLENEN & 2 KAEBLSI TH 5 Z
LEBEL, T=—VU U TIREOKNEFEEGEE LT,
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T ha AT HEBICFET S DNA BLSIE S SERY TR STV D Z e b T
0. RAEHAL & MR D R R BLA I SHESNCELIE STV D, £ D72 R AL FREESE
DRREFNPAFAET D35E . WO RHIRER COW 22 & TRUEEO DNA Wi AA4T5 2
ENHD, £ T, 21 MIEOH|REESR TT X X D4 ) - DNA %k LESKIKEI 21TV, X
RS TR STV TV DR RERK LT, Lo, FORIRESE Tt LT, RKIERSIZ S
ATND EHERITTE 28 RIS oz, 2D, THFRAIDS /) L DNA ISAFHE
T 5 BAZEHNZ LA B U 72 il BRI SR OFERRBLAIAE EALTWRN T LR ST,

Ty b r AT 2T 5 DNA BAANT ERERY 22 HIKI 3 & 57202 < O AW T+ % DNA Bl
FINRIF SN TNAHAZ EMMBNATWDS, £ZT, THXRAIDEKETHDLHE AR X
(Fukushi et al., 2001) BLUNY F U7 A3 A (Matsubara et al., 2008) Ot ha X7
fHk, v U ADOEY huATHERO~A T —H% 7T F7 A MidS| (Wong and Rattner 1988) &=
TV ARSI T A U LT T T A ~— B L OEEAEY TRAFED &V CENP-B box # 77 A
v =& LTHWTT AR RAI DY ba A T HEBICHET 2 RKAERS OMEE 2 3 7o, Kk~ e g
et LR, Musmin F 83X Musmin R D77 A ~—% W CTHINE L 7= FEEMIZ %t L,
AAR cen F B L WNAPER O 7 5 A ~—% U 7= 2nd PCR D 4705 FLBHY BLATF 22 888 /3 o R3]
23Niz, Z0 2nd PCR EMOT xR OYtafk otz FISH IETHRLILEZA, £
SOYEEDOE S bu A THEBIC S 7T ARt S, £07H, 2o 2nd PCR E®H T > b
0 A T REEIC AR AR E S A S ATV D T E NIRRT, 5%, Z® 2nd PCR EH DV B —=
YITERATHZET, THXAIDOEBY br AT Z#AT 5 DNA 71 —7 Z{ER T & % rREMEN

HD,
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Valerie GST, Azumaya A, Ariyoshi K, Fujishima Y, Yoshida MA, Nakata A, Miura A:
DNA damage and chromosomal aberrations were increased after X-ray irradiation in
type 2 diabetes mouse model. 4th. Educational Symposium on Radiation and Health by
young scientists. 5 AREILRIT, 2017 49 A

Fujishima Y, Miura T, Ariyoshi K, Nakata A, Tazoe H, Kasai K, Valerie GST, Toyoda T,
Yamada M, Yoshida MA: Distribution of radioactive-caesium and cytogenetic analysis of
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DEMIPIT < OfHTEEL L 22 5, BHEE S U A0 R b2 EET2HRICHENT
KERE OB BEHEZANEIZE B L. DNA 815 OIS OV TR LTz,
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MR T2 SR SN IZBA =R YL O KEEF & KBRS 2 INE L-, KEEfICE £
OS> D L e 7~ =0 LR S TRHA L, Bttt o ARE 25
BLT- RIS < BRERICHR Uiz, KRB OB R4 B HY L C RPMI K51
A=, fRHTERICIG U T2 BECh T2, 1 REZ 2 2 RERHUCTRIN L CHkhE
MR T 5 FCHRMIMRZ B U, R 7 5L TR B RIERZER LT, ¥4
Ytk OFEAR %52 17 ATFFCHEBIIC BRI S AL TV D BBV RIS AT A, H DV
T FBAMEE (4 Y /XA BX43) THIZE L, PS4 MLz, 95 1 #HOEH
FBHI R M BRIAMRIE CALER L 721212 A ¥/ — )L CREE L, #OE R AR 2 ER L
Tz WYL Tl Y L BR L H2AX & 53BP1 Z484% & L, DNA — EH{UIkr 2 al1R b L
Too —IRPUARITHLY ERAL H2AX HLK (BioLegend, 2F3) &4t 53BP1 HifA (Bethyl,
A300-272A) 2 ] L, " IRHUIKRICIZ Alexad88 HEikHi~ 7 % 146 Hifk & Alexab94 1=k
Lo ¥ 1g6Hifk (Invtrogen) Z 7z, MilEEZ DO xf b taiF~F X N EEIT -T2,
VERR U 7o AZA % 58 JEApEE (= 2>, Ni-E) CHEIZE L, DNA —EHSHUIWORIE L 725 7
F—HADEREBE LT,
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AAFJEFE U2 B R =R PV O RERAFIC & E 4 D it > o A (PCs+17Cs) 2
FE & PHITS 22— R & W TEAE =R Uil S - R AR50E AV CEA
H B O N RIE < #RER % 83, 7+ 108. 5 (uGy/day, b —HEYHE(R ) & 2374 L 7=,
GLEaREEARDMER T E IR TIR, BRSO RF I IBE SN2 o T, GefaflR
FEARDPMERL T E 2o TR Z 5 6O T BB L7 B HalE I 2~ £ 971
WHIC & & F > T D EIRAFEIEL TV T, U Bk H2AX 2 FRiE L L=
WNAPE YT K > T DNA ZHSUIW 2 vi ik L7, U U ER{k H2AX Ba i Bl
BINT T+ — AL AT, BHERROFIEGIT 10%L FTh o 7o, BtEkiiao
FIEIAEARENRE < ENEERIT < BRER L OMBEIT R o7z, LLEDORER K
. A EEENT U7 NERHIE < SRR O T, B8R o B © DNA —HEHY)
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{E H2AX & 53BP1 O 7 —H AT IJFFE L TW=F 5 B BB M AL & V72 DNA
THEHUIW ORI Y L H2AX IR LTS FOZMMEN RSN,
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Nitrate deposition processing of rainfall in forest canopies by
using nitrogen and oxygen isotopic composition

Xinchao Sun (Tianjin University, China)

Summary of the Project

Gross precipitation (Pg) is intercepted by forest canopies, and thus mainly
reaches the soil as throughfall (TF). Forest structure (e.g., stand density, canopy
cover and basal area) has a significant influence on the TF process, which affects
the inputs of water amount, solutes (e.g., nitrate) and their isotopic composition
(615N, 6180 and A170) to forests due to the passage of Pg through the canopy, and
causes them extremely spatial and temporal variability. Thus, TF i1s a key
component that links hydrological and biogeochemical cycles in forested
watersheds. However, numerous questions remain the processes of TF
interactions with the forest canopy and its fate in forest hydrological and
biogeochemical (e.g., nitrogen) cycles.

With the support of this project, we have obtained some findings about the
models of TF with forest structure, and the spatial variability of TF isotopic
composition as below:

(D the TF rate (TF/Pg) was significantly negatively correlated with stand
density, canopy cover, and basal area on a stand scale. Additionally, the slope (atr)
of event-based linear TF-Pg equation significantly decreased with increasing
stand density and canopy cover, whereas it’s intercept (brr) was not significantly
correlated with any forest-structure variables. Further, the TF rate and arr were
estimated, respectively, by their related stand-structural variables in multiple
regression models with high determination coefficients and moderate relative
errors. The brr was assumed to be a constant and its mean value obtained from all
the experimental plots. Thus, the models of stand-scale TF rate and event-based
TF amount were developed with input of commonly forest inventories and showed
good fit between the estimated and measured values. These models are practical
tools that can be readily used for assessing the changes in TF with changing stand

structures at both stand and event-based scales, and have also potential
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implications in evaluating the spatial TF patterns at catchment scale and
exploiting similar models in other species and regions (details please see the
following publication one).

@ the spatial variability of TF isotopic composition was not temporally stable.
Additionally, the isotopic composition of TF was best related to canopy openness
calculated at the zenith angle of 7°, exhibiting three different relationships, that
is, significantly negative, significantly positive, and non-significant. Changes in
meteorological factors (wind speed, rainfall intensity, and temperature) were
found to affect the relationships between TF 680 and canopy openness. The
observed shifts in the relationships reveal different dominant factors (partial
evaporation and the selection), and canopy water flowpaths control such
differences. This study provides useful insights into the spatial variability of TF
1sotopic composition and improves our understanding of the physical processes of
interception through canopy passage (details please see the following publication

two).

List of Publication

1. Xinchao Sun*, Yuichi Onda, Akiko Hirata, Hiroaki Kato, Takashi Gomi, Xueyan Liu*.

2018. Effect of canopy openness and meteorological factors on spatial variability of
throughfall isotopic composition in a Japanese cypress plantation. Hydrological
Processes, in press. DOI:10.1002/hyp.11475.

2. Xinchao Sun*, Yuichi_Onda, Hiroaki Kato, Takashi Gomi, Xueyan Liu*. 2017.

Estimation of throughfall with changing stand structures for Japanese cypress and cedar

plantations. Forest Ecology and Management, 402: 145-156.
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Diversion of remote sensing techniques to estimate the quantity of
available radioactive material in Fukushima forest ecosystems

Lissak Candide (Caen Normandy University)

Summary of the Project

The project aims at establishing a detailed diagnosis of the forest structure of
various forest types located in Tochigi prefecture (36°220.33"N / 139°36‘20.05"E).

The environmental diagnosis has been established from the combination
terrestrial laser scanning (TLS) airborne photogrammetry (UAV) techniques, with
the aim of realizing a high resolution 3D modeling and measurement of forest
structure (from the canopy to undercover vegetation). These techniques are thus
complementary.

The study area (= 400m?) is particularly difficult to in situ investigate because
of its high density (anthropogenic) vegetation cover. Especially because of the
understory vegetation cover and the slope (30°) of the area. Consequently, the
acquisition method must be adapted (multiplication of TLS stations on the ground,
and combination of station above ground and aerial survey).

With the combination of acquisition methods, we can propose a high-resolution
3D model of the forest structure based on point cloud classification (figure 1).

From this model various parameters (figure 2) which can explain the
radiocesium storage can be extracted, according the fact that the most
radiocesium deposited into the canopy is intercepted and retained by tree leaves
and branches. And one of the parameters on which we focused our research is the

forest canopy. The purpose was to estimate its volume (figure 3).
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Figure 1. Point cloud of the study area

Figure 2. Morphometry analysis (a) Trunk diameter (DBH), (b) Trunk high.
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Figure 3. Canopy modeling based on multi-point clouds analysis

List of Publication

Lissak C., Onda, Y., Kato, H. Nanko, K., Sun, X., Estimation of vegetation
structure in forest area using combination of TLS and UAV sfm

technologies, Remote Sensing of Environment, /n prep.
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Observation of atmospheric radioactive cesium and its wet deposition
and modelling of resuspension and deposition processes
Olivier Masson (IRSN), Kazuyuki Kita (Ibaraki U.), Ryo Ikeda,

and Yuko Hatano (Tsukuba U.)

Summary of the Project

Although 5 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
will observe atmospheric concentration of radioCs activity as well as deposition flux and
will evaluate the re-suspension flux by adopting 2-box model approach. We also try to
measure the contribution of fog deposition.

In spring (April-May) and summer (August-September) in 2016, we intensively
sampled aerosols and precipitation at Namie, Fukushima. Because atmospheric
stability and relative humidity is largely different between day and night, we
separately sample daytime and nighttime aerosols. We have tried to estimate
re-suspension flux by top-down approach. The atmospheric concentration of 137Cg
varies with the difference among re-suspension flux, deposition flux, and
atmospheric diffusion flux. We have estimated deposition flux by comparing
radioactive concentrations in the atmospheric and in the rain water. Comparing
the observed values of 137Cs atmospheric concentration and deposition flux with
those calculated with 1-dimensional (1-D) model, we tried to evaluate the
re-suspension flux and its dependence with meteorological parameters. In the 1-D
model, vertical diffusion coefficient calculated by a regional meteorological model
developed by MRI, Japan, for Namie was adopted. Comparing the model and
observation, we found that the model overestimated the vertical diffusion. Near
the ground surface, the vertical diffusion coefficient should be determined based
on the observation. Now we are planning to estimate the vertical diffusion

coefficient constrained by the meteorological observation.
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