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KEE 18(0OK4) BT 0.71 0.46 1.2 3.2 0.64 -

Y= 19(OK5) AR IRT 0.30 0.64 0.94 1.7 2.2 1.3
p=han 20(NM1) FER 0.15 0.10 0.25 0.57 16 16
RIT 21(NM2) HE™ 0.44 0.69 1.1 2.3 16 15
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FHfE FHfE FHfE 95 /IN—E2HALILIE
SRIT 22(NM3) EBLLTH 0.34 1.9 2.3 3.8 16 14
#5 23(NM4) b~ N1 0.85 2.3 3.1 5.7 16 13
SRIT 24(NM5) KR 0.31 0.058 0.37 1.3 16 16
BREE 25(1T1) ERILITH 0.64 1.9 26 45 12 10
&R 26(IT2) REMA 0.083 0.33 0.41 0.68 12 12
BREE 27(1T3) mEW 0.28 0.084 0.36 0.99 12 12
REE 28(IT4) EREEAT 3.6 1.9 5.5 9.1 12 6.6
& 29(0D1) HERX 1.0 0.10 1.1 3.9 2.2 1.1
& 30(0D2) BB 0.027 0.078 0.11 0.18 2.2 2.1
[T 31(0D3) HiRh 0.17 0.054 0.22 0.58 2.3 2.1
& 32(0D4) HERX 0.61 0.10 0.72 2.3 2.2 1.5
Y= 33(0D5) BES 0.43 0.084 0.52 1.6 2.2 1.7
[T 34(HK1) HiEh 0.26 0.054 0.31 0.91 2.3 2.0
BREE 35(HK2) Wiz 0.13 0.078 0.21 0.44 12 12
= 36(HK3) HEm 0.54 0.52 1.1 2.4 1.6 0.55
[T 37(HK4) BT 0.55 0.69 1.2 2.7 2.3 1.1
[REFET 10 (old) INEFET %235 0.46 0.30 0.75 2.1 1.9 1.2
BEM 12 (old) HOFREHREE 0.17 2.7 2.9 4.8 7.4 4.5
BEM 14 (old) HOFHREHEE 1.2 2.7 3.9 7.4 7.4 3.5
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DD F KRR R E(MGY)
B FT DX SHULES BT B BT FEHEE 1 FHDE -
FHE FHE FHE 95 /N—t2BAJLIE FRERSRRE | FESHIRE

MEE 01(FT1) mEH 3.7 0.19 3.9 7.8 490 490
ME 02(FT2) ZHR 14 0.68 15 47 490 480
MEE 03(FT3) RIFIR 10 0.68 11 33 490 480
ME 04(FT4) EBLLI 12 3.7 15 43 490 480
MEE 05(FT5) AR 2.8 1.0 3.8 6.4 490 490
M 06(TM1) iRt 3.5 0.087 3.5 5.9 7.4 3.9
= 07(TM2) FEM 5.3 0.43 5.7 11 99 94
= 08(TM3) FEM 4.7 0.43 5.1 9.3 99 94
=M 09(TM4) LWhEM 10 1.6 12 33 99 87
M 10(NR1) ARG R 35 1.2 4.6 8.2 12 7.6
R 11(NR2) FEH 6.1 0.43 6.5 16 12 5.7
R 12(NR3) LWhEm 9.5 1.6 11 32 12 1.1
M 13(NR4) LN 2.7 1.0 3.7 6.1 12 8.4
R 14(NR5) LWhEm 6.3 1.6 7.9 20 12 4.2
PN 15(0K1) REHEWT 5.4 1.5 6.9 17 320 310
bN; 16(0K2) 2SIl 5.9 1.7 7.6 19 320 310
KHE 17(OK3) HEX 5.3 0.23 5.5 13 490 490
bN; 18(0K4) 2SIl 3.7 1.7 5.4 10 2.8 -

Y= 19(OK5) AR IRT 7.4 1.2 8.5 21 21 12
SRIT 20(NM1) HEX 5.7 0.23 5.9 15 120 120
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SRIT 22(NM3) EBLLTH 2.6 3.7 6.3 11 120 120
#5 23(NM4) b~ A1 9.0 4.2 13 34 120 110
SRIT 24(NM5) KR 12 0.37 13 44 120 110
BREE 25(1T1) ERILTH 12 3.7 16 39 57 41
BREE 26(1T2) 3= 2] 4.2 1.5 5.7 9.6 57 51
BREE 27(1T3) mEW 8.3 0.19 8.5 18 57 48
REE 28(IT4) EREEAT 14 2.5 16 30 57 41
& 29(0D1) HEX 30 0.23 30 100 21 -
Y= 30(0D2) BT 1.8 0.38 2.2 3.6 21 19
[T 31(0D3) HiRh 3.9 0.15 4.0 6.6 21 17
Y= 32(0D4) FER 23 0.23 23 76 21 -
ING 33(0D5) mEM 14 0.19 15 44 21 6.2
[T 34(HK1) HR™ 7.0 0.15 7.1 17 21 14
REE 35(HK2) LRz 5.3 0.41 57 9.7 57 51
= 36(HK3) HEm 12 0.78 12 34 20 7.6
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¢ BEERIC OV TTORMRIRI IR B E1E, A & ANEEEERTS K ONEEE D (O T e B OHEER Th D,

b REESE T O FOR IR IR B L1 e VSRR O % AR R O 7% OBIRTICZ T B ORI TH S,

¢ HRROARE B O IR IR B LT BEEERT S L ONRREE h LREEESE T2 O ORI ORI T I & VR O B OHEEM Th D,
O FRSND HFRBRI R R L1, b U L QU Vah o o LD E % VERICZ T TV ThAIMBOHEEE CH 5,

¢ [FRES AU R B A & ANREEE T DT LTI e TR B OHEEE Th D, A& MREEEH | BUR ML D 7 b — S HSEIR R T RSN EAEL TVOD S, BEEEL TV e B I iTBNICW = Th A
78, —HOFFITIL, EATZD ADEEHESND AN DD, £DIIREEIEN—  TRENTVD,

£ 53y 1207/4 070Z YVIDSNN 8P




MBS B: BESRFHREMCH T B L IBEHEREC DL AL EFE 149

A108.  SHEEE VAN OWTOL R OFEE L 1 FRITISIT DV R &K A-VIT IR
ST, [XIT., B 2 B2 iR B LR B I D IR B D & 52 R L CW\5, #
B DL FUATIR, B T2 7 FEh R B VR S AT s K OVRESE | 232 L 7= i B B[Rl > T
WD, SR DI KFHE R 2R R, O SREER DOt OREEES 7V — 7 1B 55 DT
5D, X AT EDHHET T BEHEE ~OFE (2D 1 2 FUA TR 23, HEL T, & B IR oo BEsE
GO I D B 1B IR ~DR B L RI% TH o722 AR L TUND,

A-VIIL. FEES FIFIZOVTOHRDERERI1FRHICHE THFHRMIRE

FHELERE (mSv)

e P g g

= = = N g = - = = = g = o = ™
EcptﬂzzEEQ:En:égxgg§QE§E§£':EE':DBBED:¢Q!§%%%
C L LEEEEZ2222008000z22:2255rg00000E22222¢
b=y N M S N o~ o 5 ~ ~ o~ ;8 ~
©Ss5S83s8858gec¥2IToer 22 -80S ARmaMdRRAR- -

A109.  REHEERE DX BORARIL AR B O HEE AN A13ITRENTEY, EH RSN TV E
WS IRICH 280 THh D, BERERT I I ONRERE H o> 1 [ 0D 5 V2 00 245 FRIR R R LS £ 1 3 fje KT
30mGy EHEESITZ, ZHHOEIT, RO 5 Eaaa V- 5h VRS o B AR IR B 2D T
DT DOFHM[OS] (2 &R A-22 ) TELNIZEEEAL TV, BEIL, T, FHE% O
$5H R R MR ) g e 2 1 U 7 R 0 W IR L TR0, BBk K ok M E HR D
T RS Tl o T, REFEL 7= Sh IO T, st 1 FERNTIS T AL FR PR R
B GRERERT &R P |32 T R B LB TR OEDIRVOIRICZ TR EZ S ) bE-, &K
TH) 30mGy FTOHPFATH 72, /INEERRADOHIRARZ IR 1T, SR ORBREOZNZ K
80%L 4T 40% T o7, AZESIL, FEMZ L —TNOME N EO S HEHEEL THY, £2FY
FNZOWNTDLAID 95 73—1 L HA WL R AL ITRENTWD, FRRIRIRIERED 5 3\—k ¥
ANVAERB I 95 R—B U HANMEIL, ZIEN., EERREOR 4 53D 105 2 53D 1E T, ) 2 50
53 EETTHoTz, FRAE/NIZOWTOHEEZ & e, BEEER O T HETE FIR AR IR B/
FERIT MR R A-18 ICEHIS LTV D,

A110.  HEEIE, BB IR HRARD W UHR B Z SV TH E i S TD, BEL T, IR OR B IR 30 8
\ZE S, RV HR B SGRR B R BB A-18 1T S TUOVA LA D R DK 70%7 5
80%F TEHEES T,



150 UNSCEAR 2020 £/2021 £R&EZE

A-IX. BEEES T IS OVNTOHN R DEHRER1ERITE T ST FIRERRINEE

35,

30+

25+

20

F R RIRR AR E (mGy)

S SS oo = = =2 = =

Alll. A-IX I, BREHES VAN DOV TO RO ERE % 1 AR IS T D3 FUR AR IR
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A115.  FHiltE 10 FRIBLIORE T AL RKE T 80mIC/2 5 CICHA SN BRI LU
ENFRO LB OV THHEE DN 2SI TD, MBI EIC LD BT T E % 1 R Rk
DIFETFARL 7203, B REDOI I L DR ER OB L5 T Fr /v ar C O 1 BIO S &R
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HILHIB T J—F (2011 EHE)
1585 10 72 EAESf T E EAERNFEE
EAtE U OB AREE
1ER 2.3 1.9 2.6 1.6
10 %R 6.3 54 7.6 4.7
HiE 8.5 7.6 10.8 6.7
T Hhis o
1R 2.9 2.4 3.2 2.0
10 %R 6.9 59 8.2 5.1
HiE 9.1 8.1 11.5 71
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WB, BT N—T 2B AE NDAEIEICBEDEZRREISIAD 95 73—t ZANEIE, RIS
LIEHOXITERL, L RSB ED 2 (R T D,

& A15. A NREXUH R (F2011FELE) [SOLVTO, FRER14EM. 10FH. ZRKT
80mIZEIE T HETHOHREICHE T 5 BBRE L VEEF R DT HHEERSIREDEE

2011 3 Fl-do175 BB LVEEFR T ZRRE ° DIFE (mSV)
FHE S—F 2 S— 3 S~ 4
1 EREDOHIELC
BA 0.079~3.8 0.10~0.92 0.004~0.36
10 %R 0.10~4.5 0.13~1.1 0.005~0.43
1ER 0.12~5.3 0.15~1.3 0.005~0.51
10 ERFDOHIFELC
BA 0.16~11 0.25~2.5 0.009~1.0
10 %R 0.19~12 0.30~2.9 0.008~1.2
1R 0.22~14 0.34~3.4 0.007~1.3
B ET 80 BETHEERIE
BA 0.22~15 0.32~3.6 0.010~1.4
10 %R 0.24~17 0.38~4.0 0.009~1.6
1R 0.27~19 0.43~4.5 0.008~1.8
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HoBE F DX I%
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TN—T2-BEE
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A ZERT 0.15 0.14 0.12 2.2 0.19 0.17 0.15 2.4
KEERT 2.3 2.1 1.9 32 2.9 2.5 2.3 35
BFth 0.050 0.040 0.04 0.69 0.050 0.050 0.050 0.69
= [EET 1.2 1.1 0.99 18 1.5 1.4 1.2 19

¢ AR TIF R R HEHUE) NICH2 BIRIRTHY, M A-XT IZE FA TRV BYAA (SRR, BT IRITHT | & R HT 30
OO [ e R EE I 25 e A3, IITITE F D, )

D. SEHREDHTE

Al2]. @B, BT 2R B IO H AROMO I Z 36172 T AT RIS (FMERHIELS WAL
& OB 1 X DL M bR 7 BLOHRAROEMRIIR &S, FHE % 1M, 10 FRIL K E
T 80 Bk ETOWIM 8 ITHOWVWTHEES L, F A18 ITEEOLN TS, FEAMITA E &R A-20 THHR
WRETH D, A LT M ERE R I LA/ <1E . EE<HIRICR VT, £ ER BT
KREFHG LT, BEEZBZ IR B W T, IRE U Y ERE R I L D/ 12 <08 £ [
FOR AR AR B S L Ch b KREWE G ERH D, 72771 FMESEER IR W T, BT

T ORE RS, BRI IR OB 2 7058 A PRI ZDE O IR FI VIR 4 2B E R ORI O BRIz
B D7l FAE M (F22h) EL WO BEA IV TE R, R (324h) M ad, Wi, R MBS E S B ITx
LTHERESILD, FEBID R AU L 255 E DEHI D TR LT DEHID A% DROFTHY, FrE ORI EVFER S
NIZbDThD, BRI, FHRINIZHRET, RO B O RICHEIEZSN DL DO TH Y, MR B 5 HEE [2I3HE
BINRNEWIZE Th D, R EITE ARV AZFOFBLL THWDZ L BERSNIZb DO TIERW, EHIi2, BHIMIC
BHH AR ME ANBRE DR EHE, VAZ FRICH WD DITE Y TIER< FH, +310 3y 2 7 70 MEIEK OIEL>E O
F N TH DM AFREIZIL SRR ENOPA L CREF R LI LITREIT DN ETHD,

8 RMEFEICB T, ZESIE. FEEIEM IR E) & TR RER R & 2 W TERY, 2nba BRI 5
BOLELTRIRL TS, Zhid, UNSCEAR2013 S ETHWONEZT 7 a—FIZitHb D Thh, BiEICS oL, TR/
BB T M AR B TERE ) & T AR IR R R WA B TREE ) (BRRAE ) TV, SRRk, 4 BTEFE (R RIS I8) 13, B
HHIFEIT. AL TWB IR FIRURITIIE 20720, AZEE 21, UNSCEAR2013 AR EETHW LN TWNADLFRITH
A MRS B O E R GIT D0, £, LD, kL THOWTWA,



MBS B: BEE—RFHREMICH T 3FHIC L ABEIFFEC DL NILEFE 157

D AL TR O B 8 [ FUIR AR SRR Bl B B G E N L K&, B ARDERICH
HZNHDOEMAMEHEEEIL, 1986 FEITAEUT=F =L )7 A VBB AR I E U= FEE D
FROEMBEHEEE IR THIENTES (fEk B 28, HAROERORE 55— U 5%
DAETERIEUC L DEF ER R, TF =V )T AV EHR TSR I E LI B E o o
AL DRI 10%~15% THY , L HFARARIGR E1T, T2V /7 AV FEHIZ LD LR EOR 3%
ThD, HEEIETDHE, BARDERIZH T2 BHIROD /N0 7 7T RIS XD [ 20
B3, £ 280,000 A - Sv (18 &5 — FIEERE % 1 EMICB T HHEM FZRREDR 20 f7) LHEE T
x5,

F= A18. HADE R (20104E(Z#H0VT128,000,000 ) DEMEMBES LU R KRR ING S

LS HILHIE
BHEHE 1 FH EHEH 10 FfR 4 (RR 80 gEFET)°
EMERE (1,000 A-Sv)
®A 0.27 0.27 0.27
SHERAR < 11 30 42
R OER 0.64 1.2 1.4
&it 12 32 44
SRR IR E (1,000 A -Gy)
®A 5.7 5.7 5.7
SHERAR < 11 31 43
R OER 7.1 7.6 7.8
A&t 24 44 57

¢ ARJRICES (R 80 mkICEI T2 FEC) M EIL, FHEITB VT, EMMRETEFTTD 97%% EEIDEEZRL TS,

E. BARLS QBRI

A122. UNSCEAR2013 FF#tEE[U10)IZHB W T, AZE BT, AARUAOE 2 IZEETHAL D
B 1A O FUR RO SEhHR B L OVEEAR &% 0.0 1mSy A &G sR D172, Zhud, BRS
T Fe AT S 3 SCN OHEE A, i AR AR BE o i AORR B e &R B IW 3], EE N E 2 FEhEL
TR B O 54T 12 E SV = (UNSCEAR2013 AEHE £ C15 B2 1R),

A123. ARFZESF, KERE, oo 7 8, h#HE ANRILE, PEEARIMEGBEL S HAR
DT B E F 721 T TR ORR &I B L CHEBS =32V T UNSCEAR2013 AF#f 3
[UI0]BARRIC R R ENT- LR DLE 2 —% Ehfi L TV D, 26D K0 IFEDFIITYIC I HHE Ef
BENEANICEEELNTEY, TORENH ETHRESESNZR L EZIL A ARSI ASNIZR LD
B OERIC LA EICBIEL TV %, UNSCEAR2013 FFEELE A1 ITELDbN-FELEE
L. AZBSIF, BARESMIEET DA 2 OFHER 1 AR O FUR RO F28hHR &3 L OSSR &
Z 0.01mSv Kl T HARE B DG ima iG] T 58 IR W eE 2 5,



158 UNSCEAR 2020 £/2021 £R&EZE

& A19. BADEBRBEEFILAEIC OV THRESNHETERE

TGS D LD
_ BRICSLEEHEE
=4 % i /: b7
BREZXB | | gy porr 35857 ZH
Z#RE(MSY)
TET-KEE[P4] 7x1073 EBEREFN FETHEL-AEDOEBIZE OGERENGHTE
(0Sr [ZLBBEENLEDH 10%THAEVNIIEZ DTS
&)
hEAREMES 5.7x1073 FREINEHABROEBICESCHRETIEEISDIRE
B8] DUFIVANZDWTHES A=,
hEARLME 3x1075 BEE=4YTI2E I BE, 431, sREKIZH TS 1R518E
[S21] BESRHEBRRERFETHI=,
hEANREME 9%x1078 BREE-AIVTERKETIVTIZE D
[W20]
hEANREFE 1.4x1075~2.2x107° BEMERFOATIZE DG BIESALALIX, BHETE
[Y12] BEREFAWL,
o> 7 &R 2.7x1073 FEFDOLALIZODNTDRIFEEREETE=F)TIZE D

F. SRICETAREN

Al124.  KRIHEICREH SN TOWDIAR B SICIDEEF OB IZ W COMEHlIL, £ B85
IR TV TERE I IR D S B OB U AR END N 2 N2 T T R B A RS 2 L
ZAMEL TS, BTHORITREN TOABEOFIAIL, BIGASOEE RPN O A2 7= 55
BOFALNDING, LA, FHMEDN, BIGERRH., AEF R TEDIINT I/ D)% KL TV A,

A125. AZEBRIT, SHIT, NENSEENHOMBEOER I EE 52 LW REROH LD
ZIA (B 21T, RS TORK T BLUOMEIZIBIT DB RO, EE, A5
1B (BN BANTORFR X 3728) | BT DIEA~NRE) 2 E BIZAN T, & BRI B LOEENE
IR BT DN BED R AHEE LT, MEEDIE, AT RTA =R SMEEIN L THIL
ICEO RN SEIZH X EMI T 5 T hn T T a—F 2 O THEES V-, ZIWHOMER A
IAFARERT — A D WTHEES Uy BEPFEOHIENIC LV HEES IOV Th D,
PRI R EOR A-12 25,

A126. THNBREDARD 5 /8—% L HANEE 95 /3—8 L ZA UL, IR RO HEE & 3L A/
JEEEF A-13 BEONA-19 |ZFEHSI TS, FEE % 1 AR F JOVEIEIC B AR B A (55%)
FR R ORI AR B O 7)) 13, 8 & WL e st G2 Ak sk o BRI, BEEEL - 45 DY
TN—T | t& S IR OB AR O BV IR (BIAELO) | R (2AREL O IZOW T, &
B A21 ISFLHESI TS, ELTFIZOWTOZNBS AN, K A-XIT 225X A-XVII £TITREI
T,

(a) HEESRAIREL COHEKERL | FRICIIT MR &
(b) HEESTHOHEME 1 AEMIIS T2 FIR AR IR
(c) WEFEE OERERS | EMICBIT D ELIRE



MBS B: BEE—RFAOREMICH T SFH LIBEIHEWE DL RILEFE 159

(d) BEEEE OFHEL 1 AERITIS T2 ORI
(e) f&IIREREL TOFMIERL 1 £ 1235152 R INHR &
() fEERAIREL TOAEJEE &

MO IFEIIEE PRAEDIE AN DOVTRSIL TN,

A127. A-XIL 2T DA OH) (fE SR OFRE % 1 FMICBTDERED 00 1%, K
DOAE DS, DI (K 2mSv) DK 10 55D 175 3 2D LLND EM A2 1T T A EHEES
N2 EERL TS, § 2 H T AOERDON, /NMEF (59 1,000 A) 23 0.1mSv A D3 2h#k a5
. EINSWERA 10mSy 22 A8 EZZ T TS HEE S, A0 Tl R ER
ImSv Z &A1 00— 7 HEMENFRER 2mSv 2>564) 3mSv TTE LR T 250
— IDUREN TS, ZhE, has LI PR AL (R 9 DM < DR B~ D % 5. )N
BRI RENWZERBIOME B R0 372 AN D8 s B A U G RO S B E N R b2 81T
R 2R REMED E Y,

A128. A-XITIZEITS 2 3% B Of] & 5T OESE S VRIS 2 FURAR G 80D 53 4i)
WXFRED R — R TCNADS, AT D LR, 18 B THERDIZEA E WG B H OB E (K
ImGy) D 3 53 D15 3 (5 OFFHN O FRIR G B2 1T, SFHR E L b U CamV O EE 52
7RI RV EEZZ - THEREO T N Eh -1,

A129. A-XIV 125115 3 & B OF] GREEER O il E % VERIZ BT R EDO 00 1T, K
POBEFEE ) 0.1mSv 235 SmSv FTOELMREL T T, FH)Eh & (K 9mGy) % kL[]
5X0Y FRIDMREEZIT T EHEE SN N S0 -T2 2 8B RLT0D, RS NTZX
A-XII L A-XIL BT A0 LT 58, [ A-XIV D43 Al a0 fEe thffil (P50)
M, JOREVEGTIE 265) 27RL . IO REOIESFRMEZ SO TVB,

A130. A-XVIZH1TD 4 % H OB GRS O FHUE % 1 FRIZ3517 2 FUR IR IR 00 43 4f)
VL EEEEE OIRIT R B DV ER 4.5mGy O 5 5D 103506K) 3 fEETOMBEEZIT TWAEHEE
ENT-ZEERLTND, Z2Th 2, PRAEL FHIEO BRI R R Z N ER NG D, BEHEE DR
15%723%) 1mGy LL T O FRIR RGN AR 5252 1T COBEHEE S AL, £ 0.2%73 100mGy % L [A1 D[RR
BEZITCODEHEESN,

Al31. A-XVIIZEITSH 5% H OB (18 B WO FRE % TR I10T2 FUR RV HR 80 53 47)
VL 1 IR OO EE R SR AN Mk D B TR IRIS 38 1T 2 Sl B 14 14 R 0 FUIR AR SRR B 0D 43 A 2 7R LT
WD, R RO DR, B % VERICRBREL TOYHHETH LK SmGy D) 6 57
DIND 3 fEOMEEZIT TODEHEE ST, £ DK 1%D A5, 0.5mGy KVIRWER S E7-I1%
20mGy LV EVVEREZSZ T WD EHEES L,

A132. A-XVII (BT Dtk OB (18 5 RO ATEIC B D R EO /0 13, 59 2 Hrm i
O EAERLUTEY, EEBROEADIZFEEEN, ROFLHE () TmSv) D 10 53D 116 4 5%
TOEEEDREEZ T COBEHEES -, ORI, B2 7 e —2 (4 A-XIT TRHIL
b OESELIT 53, JVBEE THD) 2R L TR0, DR 5 (7 40%) 233221 &5 2mSv D3z
DEHILETDOMNOMEEZZ T, ~OHOKREREIS (40%E2HrHE klal-72) DN % 23, F5)
BRER 10mSy ZHDET AN O EEZ T CWDEHEESZ, 20/ %2 —1 8 O ILEY
BSOS RGN L DR EDNERANC R EN -T2 BIOE B REDO K ENEET D
WA A ST B A FE DL A B FE N2 57 LI R T~ B AT REME DS &,

Al133.  HZIC, X A-XVIIE SIS 2FEE% 1 ER O EO BRES57m) 13, SEDAO
B O TOREBI TR FlZ2 "L T0VD, KL, FEEZ VFERIC, RSN THDHL LD
W FE SRR B ORI & 22 T CWVA S E SN @ B IR EO B2 R T,



160 UNSCEAR 2020 £/2021 £R&EZE

AXIl. BEROERERI1EMICEITIREMREND

300000
— hRfE
=== Tk

250000 4

200 000 4

150 000 -

100 000 -

50000 1

0.01

0.1 1
RIMRE (mSv)

10

100

ECOENEZE T,




A-XI. B 5™ (BAR) OFHRER1EMICE TS FRIRRIVRED I e

MEE B fBESE—RTFNREBMICH T FMIC L IBETRWE DL NILE

EZ

60 000

50 000 -

40 000 1

< 30000 +

20000 +

10 000

10

BRR AR IR IR = (mGy)

100

1000

¢ ETOFMEEE T,




162 UNSCEAR 2020 £/2021 £REZE

AXIV B EDEMERIFEMICE T EENRED S °

20 000

17 500 4

15000 o

12 500

10000

7500 A

5000 -

2500 +

0.01 0.1 1 10 100 1000
EEN#RE (mSv)

¢ ETOFMEEE T,



MBS B: BESE—RFHREMICH T 3FHIC LIMEIFFEC DL NILEFTE 163

X A-XV. #EH#EDEHRERIFERICHTDRRIRBIRED 77

20000 -

17 500 -

15000

12 500 ~

10 000 -

7 500 -+

5000 -

2500 -

100 1000

0.1 1

10
FARARIR AR #2 8 (mGy)

¢ ETOFEREZE T,



164 UNSCEAR 2020 £/2021 £R&EZE

A-XVI. EERDEHER1FERICE T 5FRBERIVEED 7

400 000 -

350 000

300 000 -

250 000 -

200 000 -

150 000 -

100 000 -

50 000 -

— Rl
=== Tifl

01 \ 10
R AR IR UL R E (mGy)

100

1000

10000

¢ ETOFMEEE T,




MBS B: BEE—RFHREMICH T 3FHIC L IBEIFFEC DL NILEFE 165

A-XVI. BB BN EEICEZEMBEED N

I

— il :

—== Fi5{E I

1

250000 4 1

1

1

|

1

1

1

1

200 000 1 1

1

1

1

5
150 000
<
100 000
50 000 A
O T T
0.01 0.1 1
EHRE (mSv)

10 100

¢ ETOFMEEE T,



A-XVIIL BERDEHRERIFRICETIREDERED 1 (RENFELANILZELRDREEZR T TWDEHEESN-EKEHDEIS)

\

0.6

EHADEE
GOk

0.4 0.4

0.21 0.2

1.0 1.0 —

0.8 0.8 }
0.01 0

0.01 0.1 1 10 100 1 1 10 100 1000 10000
RIHFEE (mSv) FA K ISR IR 42 & (mGy)

S 53 1207/4 070Z YVIDSNN 991

¢ ETOFMEEE T,



MBS B: BESE—RFHREMICH T 3B LIMEIRFEC DL NILEFE 167

G. BEOETFILEEEEMEED LR

1. SMERMRIEKISERA T HEMIRE

A134.  BEOME AR ERIERAD, MBI I DM BEA B E 5720, — A, el
WA R B A (OSL) M EF 2 W TERMISNTWD, FHA I IR BB T EEH#I X B IO
P FH S T JRURT X [H4) C E i S AV i FEARE T OSN3, N15], & B & B B 1B RO Ak
A[T10]. BEARRE T O/NR[T40], FHE T O/NR[T411B L OFARE T ORE A [T42) 2% R I Thh
T2bDIRE N oT=, SHIT, BB THEMEERT O BIARIL, 2014 455 2019 FE(OEHEL IR &
A (OSL) i ata W THIE L7 A DAL R EIZOWTOEALSINTT —FEARER
DAL 72, ZHODOBIEE L. #Ffo (M2020) THIET /LB L TN UNSCEAR2013 A &
[U10] CHWOLNZ FRIET M EI0ELN TRIE ST D, FTEL T IE 7 /11X, Harada et
al. [H4]DFHEZRFIE, 2SR TOREDOTZODOREICIVEICEE L, WO THlE T LE #
HENTZHEE IR ZRANROREHEEEZ IR RLC0D, 2 THRDLELE, HIEITEEE R
FEEH 8 O K AT, ZOEMIR Y B TRIET /WL, BEEICHUAREL 2 INOfE
HEEMA /R, FORTHE T AN, BlESN - ZERIRERO LT 2 L& I B @l HEEL
TNDHIEERL TS, IR A-1 IZREHE S TS,

2. FIRIRRINERE

A135. 20114E3 H 26 B35 4 H 16 BTN THE B RO 2 723577 0D 1,143 ANOE N %5512
FEha S 72 FARIE OB E NS, AZE AT, TS0 FUR IR IR B2 HEE LTV D,
TED R (1,080 B1) 1E, 2011 45 3 A 26 HA>5 30 HIZHNTTERAEAS (299 f1)) . Wi (134 41) | )1
RET (647 B) (23T HEEDOLGIC, /NEEX I T, Zib 1,080 AO/NRIZH3 2 H0R
IR RSN 7 7 T o RIE DN FERES 23, 598 51 (55%) 123\ T, Il E S iE <R &R
I 2750 N R REE S E 1T FES TV, DD R IR IE B RO T IR A3
HiS 472, Kim et al. [KI8IZ L > CEE NI F M I C L > TRARDHIERHII T DR EAARE D
BTNV, FWSIV- fi S RS 1RO FEMIL, &R A-2 TR ATRETH D,

A136. JIEDO—EBIL, BEEEN EHES NI HAT I b, JIE EERTO I T =2 — Xt Gz N e
ZITIETZDIZOWTOABTERP R EL TS, & ARHITT CAEESNTZBEMETEE L TZED,
HEANIAKRE BB Z TG E  MMOBERNZOWTH, [FlE AT TEXR) T, BiklFHRiT
TFEIZL CWER, AFZEBESITIFIH ATREL X2 Qo T, F1UTh 03353, Ohba et al.
[OSNTERSNT- I, FFE DGR ITHRE X RE DS, O HTIC BEhE 3 2l VA1
BEN, ZOEEILREFEL T2 A& | FTZ O Eo TV A2 DRRFETHHEVHRE
WZEEDE EHREITDRNEIIN R, MO D A2 HZ LT FRETH D (ORMtEk, 2 1 ks a
Y CO LB, LIzhi-T, AZRBERT, FUIRROWPENSE I - & (THIEE]) Lo g
D= HAR BRI AR B A HEE L THY,, ZORERIZER A20 [TRSITWD, BRL5EHIIA &
Bl A2 TERATRETHD, il 5L, MEoHEfme NEmM | (THEM ] 25 5E 7 Vi EAE
DHHRIT K 0.4 05 1.3 FCEET D) IZIEFIC BRI —HERLTRY, AZBESO IR E
HEEMEOTHIR, LVIAFLIZIE, AT BB AERER D BB K 358 &OHEEIZ AW =T
Ta—F, BHOREDOEEME 52 TW\WD, LILARRE, 2O EIT RS- B Fo Xz
T8I NRNEIZEE DN TR, BREOET VRHEMICH HAEM | 1S A B RS E - T
WD (5% LN 95% S HE X DN ARIPHIC M 55, il 2 BB A-2 /),



168 UNSCEAR 2020 £/2021 £R&EZE

& A20. BRIRIREDET VAT EIELTAIEE IO LLE
BT N—TITEFHAEHNRERIE( )AIZEHESN TS,

FRRRIXIRE D 2 ME (mGy)
b:i2: HEA 10 #£ 2 18R
ETI/LIE T EE Y ETI/LIE T EE Y ETI/LIE T EE Y

LWhEm 1.2 2.2 1.8 (79) 2.6 4.6 (55)
JHRET 0.95 1.8 2.6 (361) 2.1 4.5 (286)
SREEF 1.4 2.3 3.6 (220) 2.8 7.1 (79)
SBITHETC 22 21 (6) 36 41
mAEETe 5.8 6.5 (15) 9.9 12 10 (1)
RSNy 0.50 1.2 (1) 1.1 1.2

¢ PR OBEE E IR

Al137.  Ohba et al.[O5)IE, F7o, FEEHDLDETNVAHFICEI DM ELREEEL Q2B 2 DND AL D

HEEORNCRD D —FZ 3BT, FEH DICLDHERIL ., FEORTH OJE BT H ST

DOBEEEF (EHDICIDEENCE T DT 7 —MER—ARINDZEL AR T B SR /e 72D

LRSI EHR—IZ IS IR ESNTNOD LN RIZBN T, AZB RO IS F Mk B

I TCU5, Ohba et al.ICE D LRI LD . AZE SRR E (2>, BIEL T, KVIAHIC, AT

LR ORISR T A8 E) OHEC I W=7 7 0 —F O 4 M R AE M 5 2 5D

(REUZEDHLDOTILH DY), Ohba et al SR ANIZL DM EDOHEEIZHW=T 7 a—F 13, AZEEN

W=7 7 0—F (725, Terada et al. [T28]D/—AX— L4, Bli#92%5 ATDM 7 —Z_X—ZB LN

F 9 IRESNDRERES VA< D) EARE IR ThoTz, ME—DEWT, TN NOFHEIZ,
F2 B 72 BB L ORI S MREEE F =2 e Tdho -, AZENHEE LI EIT. e &k A-2212

FU T Ohba et al.([Z L DML LIS TERY, ZNENDOARHENZIOFRFANTIIZ RS THD,

3. MAEEIVLDERICESEMRE

A138. UNSCEAR2013 5 EH U0\ T, AL BT, B LEREX LT 2011 47
7 B L T2 — VIR T 4 17 o A BB ST R B O HEEMIZ S K LT-[H9, M43], Zhb
BLOZEOMO WBC HITENE (£ A2 Z88) MOBUERH FIREL 72> CWD R DIEMA A T, A%
BEIIMho I 5 THEE SN T IR B L IE 272010, 18 B IR OBEEEE L IEREEEE ((E ) Ol
FFIZDUNTD HCs BB 7Cs DFERUT R §-5 EMHrEOHEEZTT> TUD,

A139.  THBAR—NRT AT BB BB EEZ TN T 5720121, F AR CRIE S B
BAROEIA AU R RDL, B AE DR A LA IR E U BN B o E2
DN o T, 3 AFDFHA[KI6, MA3NIZIUW T, FHH BT EHFICESWAIZL b D TH
HEHEE LT, thod 2 HROFRE[HI, TI8NTOUVT, ARZ BT, BEARA LR % B R
H5) B LW OHEE (BolICE D) ISR FLIZEREL TWD, AZEB 21T EZ, MDL % F a5
TEAEATHY MDL O3 Z Lo 7ot W) B b S VA E A BRI L Cvd, AZBRIT, /MNEE
K EFTDREIZHDOWTUIR HRDBIVEL, T RENAFENS D EDI T80 | AN Z kG LT HIlE
IOAFTARO A% L T5, ZORREL TROIIER RO ES N —T D 1HCs BLU
31Cs DU R T A FEFEE NIRRT, R—LR T 7 ZOREMENS LS L@,
R A21 ITEEDLNTND, FRERDBEOZNOOHEEHIL, & A21 IZBW T, AHETAZR
SREALE TRET VERCT, RADEEOREICH T BIR —ORH L —7 13T HHEE
THRE SRR & S LT D,



MBS B: RESRFHREMCH T SFMC L IBEHEREC DL AL EFE 169

= A21. EREZI1EBIZEFT3"#CsB LUV CsDIERIZERT 2HR—ILIRTAAIUE2M5
EESN-BADEEEVRELAREZICPBVTAZRELHINFEALEFTAETILZALT
HESN-FERED L

P FHEECRBLEFHEFLEANT
ggéiif | ATHAZTORFLENGE | BUHE 1 FLADEIIESTHREENRE
’ - (uSv) (uSv)
F191E e BA BOER | 2<oBm
MEHEET[T38] ~50f ~42k ~19° ~61
MHEET [H10] ~80°¢ 13! ~19° ~32
Vb= RFRE < [HI] ~50" ~5.1m ~19° ~24
WL -B8K9[M43] ~251 ~7.8" ~19° ~27
HWELU-BR1K° [K16] ~30~70/ ~4.8° ~19° ~24
¢ FEAE T O AER

» Hayano et al. [H10] I3, [FebiGYSN I R TR T A 2 25 QUICERELIZHIE IS DWW TORBEL TRY, ZDN,
FI85%7320114E3 H oD B2 BWFHNSREREL 723, 201 1457 A IZIRIRL TV, .

C T3%DME DD | 23% KRN D ZOMITHTAR R E EHIRA S, JE R LT HIEAERFCIRN O EDEFTICN
M, FOBERNOE NI EL 2SO W TR ATREZR 72 L,

¢ OZERT | KEPRT, BREEAT, BSRRAT, JUARET U PAS, BRI T, ARSERT JRITHET KRERT, BRI 208 A ORERERE,

¢ RREVEACERSN O BIREO SRS T2 bRE, BT ZIZ 72 BRSO RN OREEERE, $RE D Y i)
FEWT, BREFAT . IRTTETICO W T O BHERE,

T IR OB R A EL T AL B RICEIVHEE, MDLAT O E L2 TMDLO 43 CE LW ERE,

& 201 14E3 HICHIT DRI P 7 A0 AR A& E L THI0NZ L0 H#E i,

b EBIROBIREEEL T, AZ BRIV HETE, MDLATOMIE I 4 TMDLO 3T LW MR E, A% B 2131
W R ERIE & VERICB T 5ET — 22 M0 TW05, 72720, 2012483 H LIRS RE O £ HH O 75U O n[ §EMENH 5
72, FHDIZHT 22012453 B DLk oW EMICIRE L=,

CORHCOEML AT £201 143 BB DU E R U AD BB AZEL T, 508 — L A UEAIET HZETEREDIC
FOHERE, #RE o> B 0 TE A 0D — D3 A AR SR 1 OVE Y (S B S T - i RAEC D ATREME D B D/ S A T A LB L T
VWV, B DI, BEHEL 726 B IRIKDOZNEIUC OV T OMEBESAMABIRR L SREHEEMIL, 2 TO A IERCTHIEME LR
LT 525010558 — e MEVMEE TEBIL T,

TSR AR L2011 14E3 A 12 BB I DS 7 ADZAMER AZMEL T, FEHDICKOHEE, 5 HSN IR
] (26uSv), BREEAT (27uSv), BEERT(68uSV)IZF31T Dl & A OFEFH THY . 479 U bkl B 1R 2D N & Ok
ETIEAR U,

* ATDMA OB SN s CRIE LA 8 2 R T 52 LIS D FRISHZ KGRI DS | B 10 (£ ROFH
BELTAZBRICIDHE,

U RTHEEE TH OORE B X SR (K755 DRSS (I 643 D82%) lo DWW T R B L LT,/ —AF— ALATDM%A T
FRISNIZ KK RIS SERFRRICLOHEE,

") — A — LEATDMA W CE SN R TR B B EAER 72281080, EHENZ KRR FIREICHESX,
BEROEROELRMELL TAZT B ICLifEE,

"= 2AH = AEATDMAE AN T PRSI KRR FREICE SE MEBENPOO R TOBEFT IO TOREEMELL TR
ZEESICIHEE,

¢ V= AF—LEATDME W C T IS R A PR ISR D& R IS DWW COPEMELL TAZ B SICIHEE, I
TG OREEE T A % 8,

7 Murakami and Oki [M47\Z K04 BT O R S EFCEK FORER EADHEE, AZARIE, HIIZEIW KB iEh 0%
DD F AR L2 0308 | ZOHEE 23 5 B AR ISE H FTRELEEL T D,



170 UNSCEAR 2020 £/2021 £R&EZE

Al40. £ A21 ITRENTZHIEIZEOARHENS OB TICHY L OEE . BT 528
IXTERV, RENTEMEIZ BT D RN SOHETE I L O DR FUZ DUV TORGAS, fifi i &
A-3 IZRERENTND, IZhbh T AZRBESNAREETEHAL QL FHIET VE AW THE
TESITZ AFBEE R O BB L DR B O BT, WBC JIENLHEE SN TERE R ELIFIE—
HLTWD, 2t ARBESPHWEET VHEOT 7 a—F 3, A2 XL THELZHE S
E R DOHEERR R LR TAZENARETHHI LR TND, £ A2 [TRENTWAHEEED £
7o s T AOBRUC LD T TR EMEL (HErHMEE L CTh . & TO RGO 2 TD
BIE SR IEN T L DM EL ORI BN TY) R— VR T A T B i LT SEM 7 L —7
\ZOUWT, Et uSv 22649 100uSv OFEPH T 5, W AFEERERE DTS XD T LD R
D BRI U OUNSWEFEELDRWATREME N B S—J7 T, HelRic kb, WA L8 O AT
LI B a e BT AT DICAT B N LRI W FIERZ Y THHLEVI B AFLE DR
FAESNCOD, FEHIIA 2B R A-3 ICREES LTV D,

H. UNSCEAR 2013FHEEICH T HMEHE T LD LR

Al4l. ARWEETHESNIZ#E L UNSCEAR2013 A8 A E[UL0)IC BV THEE S B0 7
BAZELGRIAT 572012, [} A-XIX & A-XX 7Y 2 fROEAEZ 21T HHEE A et L TV Ak
il &R LTS, ¥ A-XIX Tl fE B ROK BIRIKIZOWTOSERE R | FRIEAETEICHEDRA
D F IR B EOHEEEN SN TV D, & ORI T AR BN E LR D%
RLTWD, BRID T S1T, BIEDORREHEEEY UNSCEAR2013 AEHE Z TR HHEEE LV IL
WA B0 B ST EBRAEOMREHEEN)Y UNSCEAR2013 A8 (T HHEEH L0 &
BERL TV, FEHZ VFEMICBIT A O BIRHR RS & g 352 L1280, BIED

HEEME N, A CD HIRIAIZOUT, UNSCEAR2013 s ZIT I 1T AHEE LD | HEE R B ORI
(BREDENTTO BIRIRIZOWTOH A —8 D, RN F O BIBEIERIZOWTOE 3D 1 £7T)
ST T A EFL TRV ENRIN TS, LR, AEICEA G AT, AREEICE

WTHEES U N DR # R T, 2<D BIBIKRIZIV T, UNSCEAR2013 FEfi s E BT HHEE
EEBERILTOAR, BENEWVEIBKRIZL L0 E W (K 30%), FiE % 1 FERICBITSEDR
BOBEOHEEMA, UNSCEAR2013 i 5 EOHEEME LU CRRIITIRIIL TWAHDIE, %
AHE UL AR EOHEE ALV FEA T, IERNZ SR EE AL Td, UNSCEAR2013 4R
HZEIZBWO T, B OEBEUCIAIIEBR T, ORI EIME BIRRIC BT iR &
DORER % HdT-, FHER | RIS HEREOBIEDHEEMEORE 5| Z L= o2
REL T, BEMNDOKRRDIEG (Hil) NEBSNIZ20 ., WA EAHIE R ENMER L2, H

ARNEA OBESRBDIHNONTZZERENETEND, EHICEDE, 2 HEE R E ORI
VL TR U7 B PR AR L CHE IR A R 2 IS LA HEE R B O BN AR S D ORItk o055 11T
wmYrar Co 1)),

A142. A-XX T, FHE% 1RSI 550 0 B IR FUIR BRI & O 2 T ORI
NEDOHEEE L AD IAZLDHEEE S, ZZ THE B IRO%S BIRIAIZ W TS Tng, 27T
DFEFEI DD B IR AL IR R IR % teis 35 L BIEOHEE A UNSCEAR2013 F#itE &
[UI0)IZH T AHEEME LS — B L T, 23720RW (e K 1 AHTEL HIRWEEHHY) ZE I IR
IRENTND, ZORKENET, R BT LS8R 82 UNSCEAR2013 435 E[U10]TiE, \E S
HEEICAESNZD BRSOV Z SR KD AT REME N B D, W AR B D A B 22
B, I T FOBBUZRTL T HANEA O EREE AW R, $72, BRO R EETE
DRI B W TEREMIZED KR DIE G (Hilh) 2B B L1722, K0 BIBEIZOWT, A
HEICBIT AR EHEEENLIVERNZEITREN TS, LU, AREEIZBWTRRD Y —
AL —2LE ATDM ZfWi=ZibF2, FICIESSEE 5 SR TRKE 2> TVD, KEE ST, %
H{E U L AR D K LR e e B2 FV, BICE D KREAD TG (Hilh) E HARANDITFEN
BEREIEEEELIEREL T AREEICBIDHEENIZDNICHEN THHEE X D,



A-XIX. AEREZLUNSCEAR 2013FHEZ(CHEITEHAD () BRER1EMED)EEICEIHERGEL LB LB HE-

4.5

4.0

35

3.0

25

20

BFSTEHEEDIRE (mSv)

—

1.5

1.0

FEEE

0.5

(a) EMBIERHE

~...

e
"

05 1.0 1.5 20 25 30 35 40
UNSCEAR 2013 &5 BRI 2 FEHEEDHEE (mSv)

4.5

BTEFHERDIEE (mSv)

FREE

(b) £ EHIERE
°
-
[
]
>
N
e
L
[
¢ o
F 2

2 4 6 8 10 12 14

UNSCEAR 2013 &5 EICHITA2EHNHEEEDHRE (mSv)

16

CEAIILIOBRERL TS (T72bh, SR EHEEENELIRDYT)

‘4 2EH

8

£ 0 > PIMBERL S ¥ 2)MPES {2 FH—EE

[
=1

=

LZL



A-XX. AEREZEELEUNSCEAR 2013FHEZICHE T4 R D (a) 2R BE(0)RAEROAMNSDERER1FEMICEH TSR IRRRIREZ LB LI-EHE

50

30

20

FHEBWICHT SFHHE T PRRBAEE (mGy)

(a) =#ER8
o
10 20 30 40 50

UNSCEAR 201 35F SRS I B 1T S o4 B R K IR L 4R I (mGy)

15T HETE PRI BARR B (mGy)

-

FHRES(

20

18

16

14

12

10

(b) BAERDH

..-.I.... [ *

2 4 6 8 10 12 14 16 18

UNSGEAR 20135 $3 582511 5 F B E P AR R0 & (mGy)

20

CEAILIORRERL TS (T7ebb | #rEHEEE S L2 D507

S5 %3 1207/4 070Z YVIDSNN  2/LL



MBS B: BES—RFHREMICH T SFHC L SHEIEWE K DL RV EFE 173

V. TRRHIT DS JUHE I S HE

& AR £ U BB
"IL—Y RS L—YETERKE
EES BARTA 2
mAE T
E)

B REHREFREMER (R EFHPRITIRMAE
HWERETFES EPHM KHEREZREMN)

Ao 7EHR AL 7 EMEREYET
0934F ERSTRERM R 2 —
VISAFTEILEFETHTI—







MBS B: BESE —RFHREMICH T 3FHIC LAMEIFFEC DL NILEFE 175

R B. FTL/I(IRFAREFHELEEE—RTHEE
AT I8 2B DI 2 I E EHER O L8

BI. BIHATEOH LT HINTWBETF 2V )T AR REF (F oV )T AV 5 S
BRI EIT (BB E R CRAELZFLO R E T E D, 2O RAECT-1EE
FHLEAROHIZOHEEES LORFRL LI, BHORIZELDHLNTWD, 185 H — S
B OREFNTTF =V ) T AVFEREHOFERLOBIT MR E TH 7= (B2, &S5 — I H
(WL, AR REEEE O S HE E DR BT, %9 9OmSv A C I3 FUIR RIS AR B 1340 14mGy
T2, TV )T AVFFEEETIX, ZAE 4L, F 30mSv &9 500mGy Th-o72), ZHHD L)
7o RIE, IV FOEAICEALOTH-7- (5 Bl &),

(@) BEH—IHILHLBL T, F=L / TAVFEFE T, ENENOHRFIF (2=y b FD) O
IREFDD AFZDMIREWEIE T, IVA BRI (3V# LY ADRIRLILHE) 238
B Uz, 1@ 5 83— IRFE O AP TR ORANE G0V | TR E D DI LT ik
MR D RADE D HITRFFS U2, XTIRANIC, F L/ 7 AVFEFR DRI AR 2R 2570<
FHRE AN S TIRFE ORI D03 j(ﬂEP JIEEER S,

(b) F=NITAVEFICBTOBERITL, TP eF— e ERBORE EOKKEFISHIL, LK
L2 NBADJFFJF 2= MR > TS DY A7 & fig/ MRS DT 01T K L2 i
BIRipoTc, ZOMRRITE W T, B AL EOBRARHERE D@L~V OB SHIT G
TSR DD B PIEL LR —Z ISR DD BLE DL L, £ OFER BV BRE (5
#E (ARS) ZFIEL T,

() T2 )T AVEFEDE K~ LT O MR R IR, K3 — oo bt E
ISV LTz, — 7 RSB IR DO KT ~DO RO 80% A ATRE FICHEB L, K
PE RIS L, 5 B LT A~O BTSRRI D) | R A b b ik L
VLA LT3 B L0 IR NS o te, F el )7 A LR B SRR A M | B i
REHUC LB B DN AED - T,

(d) &EF—FRERITF =V )T AVFERERRFLOS BEEY O A EF O L0 BRI 3
BT @4 A 26 BIZHAR3 H 11 H), ZORER, L5 LT RS & 5L R IC B T LI
S NLANNAED T,

(e) AARELIHVEZNEFIZIBITHELO RO TEET Y 2O E F- 13 E A IX G
THY ., ZOEYZEHFIHEEIZ OV THRIBETHD, LLARRE, éim%ﬁtr%#ﬂﬁi%
(RYEL . AHEME) 235 13D WL~V T s DR I U HE B S 7 D B AT IS FE A L
77 ZHUE F oV )T AVERFEADORG )—  as T, 7754 F O S vEa—ny
NOEHEEOB W BT IS, BARO HHNLZDIN B LR EIAFIZ DN TD
TET UAFRN,

() EEFEELSBEITAARLAYE D NESTIIRRY (Thabb, BATIE., ERNZHOE
EITME T, BEHITHE N2 L 2 ORE R, BB — R SO SIS~
DG E T LAOBATIZT LR,



176 UNSCEAR 2020 £/2021 £R&EZE

(g) TV /T AVFFFHAEIOOEEE IR im0 2, i E N (FI2IE T
BEHEE) LA I BAL O DLV R E E S, FERMIZ, FTREMOH A I EEL LY KX
WEIE TR 72,

(h) F =V )T AVFRELEIT, Nx | BRI R o BA s 2 a9 A 2 IS8 52T
TWDATREMEDH DB, BRI AL O & il IR E 721X AR 32 L B EZ S 722 Ed
L DN 2 ~DIEFITRKEWVHFIRIRFREZ S ZE L, FFi2, YN TH o7 A& DR
BT R T B HAR MRS A D FEE R DB NI AN T=,

(i) BARICBWT, {ME D7D ST A 728 5 o O FR PR R I B 1o L GRS LT
HHENE L, BV NEFIC BT AEIOBIIDMAED -T2 T-0 | ZOfE 8 R OB EIC L 58
XA BT 7=,



& Bl FIIL/TAIRFAREMERBREE —

[RFAREFICH T HEFRDOEELRFE L

FTY/TLVEFHRET (4 548)

EBEE—RFHHEF (1 5. 2 5.3 54)

RFFRORFEEY—RE—L4

RFIF24T RBMK?* BWR®

BN 1 000MWe 460MWe, 784MWe, 784MWe

it PR A BB AL

et #L Y

FHHELER 1986 £ 4 A 26 H 20M&E3/118

) : o HAFKERELNICHESZROBR. Y1 FAS OB ERIREN DILIHA
BRE /Y77 TRRNHBARELBEFTONL T2 T RIAHADER | gk na=r LUREBIE) RisH>RELIARIZLSMHOBRMES

ARINEMESMDRETACE WIS TOBOBIRBERIGARLL | gy s an - BERMERSHEE R (Th OB B IEER I
foo CORR . ROBEA R, BETKIELT AL —OMMIZEZBIAK | |y
KOER. KESES. PHESUROFOEREROSR. RIFREOR | s R .
BELES . PO OREPAQEBESECH 10 B XS (REr LT | PR RIEOEL) TR BIZEL HAR. 1. Te. Co) DIEEAEERAURM
DD LA DI . ARSI R BIF DO (8, RISEES s | 2 DB MHNSRH SN I-EREADREORR (I . Ba, Sb. Nb. S»

FHORER DRI, BERIMTR LY MITE BERUTR BRI, La. 75T 1) DK

ZORDIFILM) DEEMSDEH

S AT LDV BB R NS H SN D RERMER L LRI DI
FRIFEAELGFDRRRPICEREFCE, BEFEETREBIZE S 7HF
ZR) ORHIFEREOAEEBAICFHEIN TV LYLEE- BEDOBHD
AL BEERERTREZEOIT7AVILEHFOYEMEROFKER, HEDF
EAENEHER 10 BLLRICEKEL, REICEYHL -,

HOESIEEIC/INEh 2T,

BEDSBE SN D RERY (FHRERO OXE(E, BB, kL mRmLN
DiXE.RIFEV T OFER. BRFFEEATHFE LU - F 3 — REMERAIR
ez, RFFENRR, —REWMEHRDOIIN ., KLV -FE, BERIMGAY
bOKRBRLGEICIH>T—EARR ARSI - MHERBICEYSRAEL.
ZOXRFE 2011 E3 A 12BMREARBETCOHRFICEI TS,

KRS HH (PBg)
R A RUhY
MN%)

133%e 6 500 (3 100%) 7 300 (# 61%)
13) #1760 (%3 60%) 120 (¥ 2%)
134Cs #3147 (% 30%) 10 (#3 1.3%)
137Cs #3 85 (#3 30%) 10 (#3 1.3%)
o0gy #110 (#1 4%) 0.01 &% (0.001%k %)
239py #30.013 (#3 1.5%) FEBITINELNE

iy (TS Sz

I—0v/AOREE EICHEL . KEB D AULE

B D 80%MATF EICHEL ., KEBSALE

' 2EM

) YR O M — S

UV 1Q > PIFRELERLQ P I NFES HL

Ao

=/
b=

LLL



FTY/TLYEFHIBER (4 58)

EEE—RFHEEH (1 514 2 5.3 5t4)

*H
BRI EERE 131)
(PBq) 134CS
(fFiy 1R
a)%) 137CS
%0gr

HsL

0.3~0.7

11~18 (%1 0.2%)

3.5~5.6 (9 0.6%)

3.5~5.6 (9 0.6%)

0.04~1 (B%&#HL)

SIS ERE (PBg) (KEHDiE
ERMITIERE)

235 ~ 19 2.8 (9'Cs)
/NILRE ~ $9 3.0 (P7Cs)

AEF
131]: %9 57~100
134Cs: 5~11
37Cs: 5~11

Banm

20km BRA S 78,000 AHVF B 58

A 116,000 (1986 %) BIEMEICEDE 10,000 AAEHEIRYEEEE
20km~30km O ¥ £ fig X igi A5 30,000 A AY B E B
BN 220,000 (1989 % ~1992 &) + 1986 F DI BEE (b, LROBYAH 118,000 A)

(F73h, &34 340 000 A)

ZEIAVRFRS

BEFEIEHROLTFTETOEREL (FUELTFHLDBHE LR

AV FRFFEFINEBRBIND, ZOEMA-BHBICIE, —ERIH -4 ERS
=235, 20km BRO B E (CEAShiEs o1, B (2011 £ 3 A 14
BLI%) X, EEE—RHEDH 20km A5 50km ETHEREBERIZERET S 40
mERBODEBICHLTITHON-(HE B REERR) .

B R

BRI RAEREN = (FIZ L. 30km BN DEM D EEE, FHRDIEEED
#His. ERP OB ERELRXILOERE, FANREFTREGHE DR
%) ERFEARGICENM =, AL FITEFNMBICENSREAER LIS
—IZIF. BFEREOLEEAT RSN TG>T, —EIHIS TR
Conginof=t BELEYL, ZOFER. RSN TSRSt RS-
FEOHEROHEENMTON. FEDHEIZKY . BLDALDBBRREAKER
(MOBIFONGINREER (THRBRELG 2T,

B, MK REYICEEY S KL BLT, BERICHRMICEE SN, 2R
ICtRBsNENnT=, TEERGIEI (2012 F 4 AICTEEE I LESHZ) NHIES
N, BRERHKPDORIFERBEOL NN EBESh, REE E=4)0 T Fvry
R—UhEfEEhT=,

REIRIE I8 1+ 2 B1T

TEPOBFELS Y LOBEBELY
EWPEIF ARE

WS D LAE, BYEIMNERSLUVUXREDI—RAWIOERIZEITEZLDL
EICHEE SN, TOEMZMFABEEFIRLTLS, LALENS RS )L—
L AVTER, VIS4 FTDEEEZ - OIS FEET SO EEL
FERE. ARE) LBI—0y/ \OFHEOTVALIEICH TEEB LIESHI
BN (DD, EYEFIBENILEMNIZELY) , CORKRER. hMhELEMSDORET
) LADEGNTHRNEELRYAADELT,

BAQLEFOBRIEL D LAOEFLEMEHFAERIBYE T NERRIZE1T
2ZDLFELIEFEERETHD, LALEAS, CNPS BHDHEEEZ (1= D
PEERELETRRUSFORSE LD Y ADOBE THREGEYIAAIZ DL
TOIETURIFHL,

S5 %3r 1207/4 070Z YVIDSNN  8/L



FTY/TLVERFHRET (4 548)

EEE—RFHEEH (1 514 2 5.3 5t4)

BRETHEEE

EWLE. BVEIMERICBEV T, KEMTHRESNSIEF D EIENLYEM, D
2o EM B LRSS ED SR FIAANDBTER O FICR A g
BV REELZSTNS,

BFORFFIMETEHODN., DHOANKERICHESN T . TD KR,
BEEREOFROFIADBITIE. FTEMIELG 1=,

RAN-HEFXEEE~ORE'

BREARFEEERLVEIREEREED

REREEE: 1600 A

EWER 1 FRHIZH 21,000 A, TORBE. $ 14,000 AH5H7 21,000 O #F

e EIRERAESEE #530,000 A NTELE,
ZHER 134 A L
SRR AR P "
BEDIELEE wg FHE4R=:0.8Gy M5 16Gy D EIFH
BUSEE 10 f5HD 30 f&
FHEMSE BRES 1 EMIZHLT 13mSv (0. % 6mSy M5 2mSv
(2019 % 3 A 31 BETO 1 4) DHEENIZHD)
o - - BAERGE BHEE 1 £RIHSLN T 680mSy (Z0H%. # 50mSy Md
O DRaE RABE FREARE:H 120mSy 49 20mSv (2019 % 3 A 31 BETD 1 &) QREERIZHD)
fEgEBLT 168 ABEU 6 ADEEHEE, BEFBRER 1 FRTEIEH 100mSy &
BIRELtEE 250mSv % E[%,
R EHEE 1 ERICBFHRARIUGE  32Gy
e #5180 ADEEEEE D BRIREMSR B 100mSy £ LE S,
EMEMRE 61,000 A-Sv/ 2020 £ 3 BETT#I 860 A Sv ¥

ZEIAVRFRS

CNPS BT 2R ARHE RS SV DR FIFEERAMEEE D —HICREIVRHA
Rk S

EWRERITH 2,000 ADEFREFICH 17,500 feDREIVRFIEERLE,
EL. B DORRETTL,

ARADEE'
FIRIR D DO RRSTEIV R OEIEE 400,000’ 1,200
5 —T o 5 (F) FRIRIRE™ | ERE™ 5 =T (A o 5 (F) FRIRRE" | RARE"
(mGy) (mSv) (mGy) (mSv)
- EREE - ERER
BHE 109 115 #3500 #5 50 BHE 109 118 #10.8~15 #70.05~6
B LA MARRO BR <51 —v. 0078 | miipmE PRI
DFHEANRE B BLUDITMF| SNTIEE PLTIE il
s #7100 #9913 REEDBRA #0.5~10 #0.2~10
BB | | 6400 1 1 maRont | 00 L 1,000 1 1
- EREI ERE L
RS)L—>, AT 7E| DTE 1986 . . TIIEHRESR
5P B UM AT+ | E~20054 | 98.000 #20 2 IR O BARK 10 P8 17,000 #0.3~3 #0.3~3

' 2EM

) YR O M — S

UV 1Q > PIFRELERLQ P I NFES HL

Ao

=/
b=

6/1



FTY/TLVERFHRET (4 548)

EEE—RFHEEH (1 514 2 5.3 5t4)

ZOfhNI—0Ov/D

E 4 0.4

500,000 #1

ZOHOEREFFE 110,000 | #10.03~0.5 | #10.009~1

BHEE O FIKIRIRINIR E (L. 50mGy Z# R 5Cy RBETHHETHY . HAA
DEEEN 5Gy ZBADMEBERT TS,

BWEE O PIRBRRAVRE (X, £ 1mGy RFEMN 54 15mGy £TILEHE (5 /83—t
AL ILEDD 95 N—EU 2 JLIEFET) IZTEVEE,

BAREDHE RS)L—2, OV TEH, 9951 FDEDHD A< (98,000,000 A) DRIREE |, . . " s = R o
RIERBEICE->TRAY, KED A& 50 mGy K. 1 1%0 A& A 200mGy 3Z?ffgigﬂjmzﬁg'* BRTH 15mCy (96 /3~ AR 49 1%2
*LEDFRBGEEES =, y °
EHE® 1 ERO | 1986 £~2005 £D
GL—7F 8 (F) IR EHRE"
(FA Gy) (FASV)
WMHE (BRER 1 5/) 115 57 6
EHREZ 10 EBOBARALAD(128,000,000 N) DEFEE
- RNI—2 AL TERP o g .
RERE BEUSISAHIBHD | 6400 650 85 R : 52,000 A-Sv
35 e ihish | © FIRARIRE : 44,000 A -Gy (EME% 1 ERT 24,000 A-Gy)
RIL—> AV TEFRP
BEUSY54F 98,000 1,600 #5200
Z0HDNI—AY/IADEXZ | 500,000 660 #5160
AR ELELSUEIBRLEEEICSToRERE!
ARS 134 L
S ARSY[Z#2H
1-\
THEE 28 L
BIEBESLUREHRS S A NE, MBZOMOERICLHTRMEAHY . 5K _
S
ARSERE | siem a8 mUL MBO B D BMAL S oY Gl
L2 ZOMDBREE LBEHELALOBEEZ(H-ARICENT, REABERTIEOLFSLVER S——
FEESLY | BORERBMOIETYRHY, KEHRHIE(SRET 2RO H HZ01M - S
HIRERESE OREFEOTEFLRLL, (RINRREAREOWEEMED)

£S5 %3y 1207/4 070Z YVIDSNN 081



FTY/TLYEFHIBER (4 58)

EEE—RFHEEH (1 514 2 5.3 5t4)

DROBEREELRLY

ZHOEFRICHLT, BEREZERALE-RRIROARRIGRZ (1986 FHR)

#1 600,000 ADEERBICHLTEFTREFEAL-BRIROERIGRE.

19,000 FEBID K., 18 L7 EN & A R IEISER,

55 S B RLO BE RN BERBIER, FRRREORUBER |« _ -
ERBS ARCLRLOREARBERPIAR, FARRRORIEEY | snenaannBenncmn, PRAREORUBEN LK,
BBER AR BT, ERHEIEICP ALY LBEFRIRSADREE
N PSR RO (SENTR RSN (2016 FET PRIAA | LRENR SO, REIHREEEE R EE A RIS AR

LEL BESNRRELSA FBRSHRBEEISEELTLVENENSIIET YR
MBZTETLS,

thDRE (Bl F., DA A, EXRE
KB REET, ENAREBRE)

FI /T RFEFFEEFE—REICBTIMFRBIIERT HAS M DOthD

FEIIDVTDHRBNDHHIETVREL,

e DEMEZE

RIS LHEEGRERKEQEMARESN A, WTHLRHRBEEDERRERTHEVSIETUVRGL LA, FHICHET HEFEEOELBIZEL.
B - BBERITHD)  DEMAN R HEHTRELGEDRRTHS, T . BEERRAEHOES L BREENIHIZROEZEDANLETHS.

EFUNDEPR ~DREESUVEE

RARERECEERFZOD1,ARD

BDOK: 100Gy K& (FIL/TAVEHED 4km?BR)
WEZLEE: 110Gy (B E % 5 WA M. v-iRatiR)

WOAK: 0.5Gy (BHER 1AM
IHZLEE: 0.2Gy (BHER 1 N AR

BELEMEMICH ITHHE (FRER
1ELR)

WDRDSTELITHTED 4km? D (CEYE RIS, 38km2 D i IZE ) & 345
[CHRABORESOHEBIEMEZENREEL -, HIELLRDOENAB L.,
1986 FNE DT & RATW =D T, FOHFMMIFRNFIESHNDLSIC

otz

HEMOBEHIEHN. BEZHERT. XELSNTWSL. BEE-RHEEWIC
EEYSHFMOMIEIC DN THER SN EFIF ARSI TIVEL,

BEEHIVICEIT2EE(FHER
1ELR)

HULBRLMET. BEERBYICE THAKELNILOZEMNBBISN T, 3km
~7km AR D #ig TIXB|EHEIORIT 30 7D 1 ITHADL . EFEHREE
X, $hbhb SELHREVEN 0T,

SIXOBEEMIBIEG. TITLVEFIVORERELE EEHBYICHITHHEK
EHHREARESNTIVD, ChoDEHEMZELEELERBE~NDZEN
RSN TODAY, TR EFHRIIC, BREGERFANDOZETHIESA TG
WIEETRRY D BEEBRELEDBORENHS,

ZOMOEBYICE ITEEE (FHER
1ELRA)

BEEFMICHE THRALTZEN RO, BFRMBEICE T2REBYORK
(1986 FER) (F. 10 7D 155 273D 1 ITH DL TV, RIESh = KRB
BOWTHERD . BERPOMELE . BERSROZEN RO . B4R
EUNSVRADOBRIREETEREFICEHELTCRRRICEEGZEZRT. RTT D
H&bHor=.

FEEZ T OB DEREL NIV OEEFREESNA TR, RXIOF
BAREE, SARUFILOMBRBOBETEEC. AT L—TITdd 2 EBIEM
ITHER . MRFHEEZENBRSATOS, BERBEADZEN. BIZE
BIZOVT, HRISh TOS D ROAERITARRELTEIESA TV,

¢ RBMK — TG 8 /K 70 i K TLA

> BWR — K R 477,

¢ RFICE KLV IRY, F =L ) T AVFEFICBE T2 BUEIX[12]3 KOV F21H[USI D, #3555 — A IZBIL TIE[T28] FE71E [U10]535, CNPSILBUHE LT A L RN EZDEIEIE[11]h D,
R ST L EOBIHTHARTEL (18],
¢ HELLATO KR KB N LR FZERIC I DM ER B~ TSR L CHFET DL U, B8N/ L8],

' 2EM

) YR O M — S

UV 1Q > PIFRELERLQ P I NFES HL

= 0
8l =

L



BAEIIARME D (R25 ),

F =V )T AVIFIETNBRICALE S D= OV ~DEHE R e L,

F =N )7 AVFIETE T DEAEIL[USIN G, 8 B 5 — R ICBIL TIIAIE E D (K22 M),

F 2N )T AVFFIZB T HEMEIL[UB]A D, 1@ 5 — R ICBIL I AR M E BB,
1986473520054 £ TOHIR,

B — FIR OV A NNIERERE, 202043 H K B £ TOLEMB BEORI40%I T T B % VEMICZ T 5,
RI—v aTHER T TAF BT D H IR OBE I E[U20],

WE | DT EUE (AT 147) 251 .

BUOBRUC R TN HIEIC L 2T B~ DR 528 T,

YICsyL & A337Bq/m? (1CI/km)& B X DML L TR ESNI-A_T)b—y ay TR, 7774128615 15 ) Mk,
07 RO E 2T T 191K,

F =V ) T AVIEFE AR I T — ROV TR SO BT E R LB CERWATRMEA 55 (37 b b, BHZ N — 7L B FR SV R 23 872 5)

NI EZIT2HT I AL D TNV,
[U8]. 2%, 3270, PNOBHUCRE N TN EBIE IS L D% 54 & o4 [ Rk &,
F =V )T AVDIEIZ[US]HS (20064EF TOHE),

4 A LN DB - OO TIE, ARSERBWIE NI A& (TR TRALTZA, —MRIC, FERITHBHEBEIIUITR KL ThiRdots,

F =V /7 AVORIF[UL5] (20164 £ TORE) 10D, 18 55 5 — RO M IANE FHH b,
[UB]B L U[U101:5,

S5 %3 1207/4 070Z YVIDSNN 781



MBS B: BESE—RFHREMICH T 3FHIC LIBEIFFEC DL NILEFE 183

1 2 17 ¥R

A BT, AROERELEZORHERIC OV TORMAR AT M RS s LT
LB AT AT v T 4T 7L B, 5L F o
LKA T,

http://www.unscear.org/unscear/en/publications/2020 2021 2 Attachments.html

ZNBITITLL TR EEND,

Al REEE IR BRI LT O MRS KD S I E < O HEE LR
A2 REEE IR I E AT ESU S K2 RUR IR B O HEE SHEE

A3 EEE T R EFT R O B T AR LD B H R EOHEE
A4 AAREEFEDOT—Z

A5 AARFEF e OREE =2 7T — 4= 2D F T n—RShe T — 4ty
~

A-6  MEXT (ZEDHFBHA~DIEF IOV TORE A8 B RB I ONT IR 2,200 2>FT CHEE
7o BB OB AT B

A-7  MEXT (2L DM HA~DIEAE T DOV TOFRE B EE O AR IR I L 53T FED hk
HTRETE EE S5 HT

A-8  AOHEETF —Z LA~ MEXT IZXAHME T A~DIEFIZOWTOTHEE
A9 HAREED KK EEORKEE, IBL L EET VA

A-10 7 — KT EDIMBIIZ SR L T — 2 O K HEREFEO W NIZ XD P IR <HR R D HE
TE 7k

A-11 GEEEES VA LBEEER S

A-12 HETEMEIZRIT DR MENS LIED D E DRI ) 1%

A-13 REE IR I EAT RS | RIS B ARANDER R EO

A-14 fREFH IR I3 EITERE % 1 ERIZITD B ARNO BRI &

A-15 R R 75T E % 1 AERICRT D B AR AN ORR G B ~OWR IR R OHEE
ELf

A-16 &l H— R T IR EATRE L 1 FRII1T D A AR N ORE NG ~OWIN R OHEE



184 UNSCEAR 2020 £/2021 £REZE

A-17 fEEH T R BT 1 FRI231T 5 A AR NDOFLE ~OWINHE R OHEE

ﬁ}%lﬁ%

A-18 EEH R I ET
DHET

1 I3 2 B ASREREE 0D FE4hR i & ORI B

A-19 EHIFMICES B ARNDO R EOHETE
A-20 8 EE IR SR EFESUTIRT 5 B ARDOEROEMIREOHEE
A21 HEIBEREBEEE L — 2B T AR BT

A-22 BRI RO AL LREEEE O FAR AR EOHEE B LA 2 ORIEEIHE LT8R
& Ohba et al IZLAHETEE D Hrig

A-23 fEEH RT3 BT R LD R B O R O 7o O H TR



MBS B: BEE—RFAOREMICH T SFH- LIMEIFBEC DL NILEFE 185

S5 XMk

Al

A2

A3

A4

AS

A6

A7

A8

A9

Al0

All

Al2

Al3

Al4

Abe, Y., Y. lizawa, Y. Terada et al. Detection of uranium and chemical state analysis of
individual radioactive microparticles emitted from the Fukushima nuclear accident using
multiple synchrotron radiation X-ray analyses. Anal Chem 86(17): 8521-8525 (2014).

Achim, P., M. Monfort, G. Le Petit et al. Analysis of radionuclide releases from the Fukushima
Dai-ichi Nuclear Power Plant accident part II. Pure Appl Geophys 171(3): 645-667 (2014).

Adachi, K., M. Kajino, Y. Zaizen et al. Emission of spherical cesium-bearing particles from an
early stage of the Fukushima nuclear accident. Sci Rep 3: 2554 (2013).

Adhiraga Pratama, M., M. Yoneda, Y. Shimada et al. Future projection of radiocesium flux to
the ocean from the largest river impacted by Fukushima Daiichi Nuclear Power Plant. Sci Rep
5: 8408 (2015).

Ahn, H.S., HJ. Kim and H.G. Welch. Korea's thyroid-cancer "epidemic"--screening and
overdiagnosis. N Engl J Med 371(19): 1765-1767 (2014).

Akahane, K., S. Yonai, S. Fukuda et al. NIRS external dose estimation system for Fukushima
residents after the Fukushima Dai-ichi NPP accident. Sci Rep 3: 1670 (2013).

Akimoto, K. Annual and weekly cycles of radioactivity concentration observed in Fukushima
City. Health Phys 108(1): 32-38 (2015).

Akimoto, S. Morphological abnormalities in gall-forming aphids in a radiation-contaminated
area near Fukushima Daiichi: selective impact of fallout? Ecol Evol 4(4): 355-369 (2014).

Akleyev, A., L. Deltour, L. Krestinina et al. Incidence and mortality of solid cancers in people
exposed in utero to ionizing radiation: pooled analyses of two cohorts from the southern Urals,
Russia. PLoS One 11(8): €0160372 (2016).

Amano, H., M. Akiyama, B. Chunlei et al. Radiation measurements in the Chiba Metropolitan
Area and radiological aspects of fallout from the Fukushima Dai-ichi Nuclear Power Plants
accident. J Environ Radioact 111: 42-52 (2012).

Ambe, D., H. Kaeriyama, Y. Shigenobu et al. Five-minute resolved spatial distribution of
radiocesium in sea sediment derived from the Fukushima Dai-ichi Nuclear Power Plant.
J Environ Radioact 138: 264-275 (2014).

Andoh, M., S. Mikami, S. Tsuda et al. Decreasing trend of ambient dose equivalent rates over a
wide area in eastern Japan until 2016 evaluated by car-borne surveys using KURAMA systems.
J Environ Radioact 192: 385-398 (2018).

Aoyama, M., Y. Hamajima, M. Hult 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
one: surface pathway and vertical distributions. J Oceanogr 72(1): 53-65 (2015).

Aoyama, M., Y. Hamajima, Y. Inomata et al. Radiocaesium derived from the TEPCO
Fukushima accident in the North Pacific Ocean: Surface transport processes until 2017.
J Environ Radioact 189: 93-102 (2018).



186 UNSCEAR 2020 /2021 £REZE

Al5

Al6

Al7

Al8

A19

A20

A21

B1

B2

B3

B4

BS5

B6

B7

B8

B9

Arai, T. Radioactive cesium accumulation in freshwater fishes after the Fukushima nuclear
accident. Springerplus 3(1): 479 (2014).

Asano, T. and A. Ito. Experience and perspective on radiation dose registry in Japan. JPN J
Health Phys 54(2): 135-136 (2019).

Aung, H.P., Y.S. Aye, A.D. Mensah et al. Relations of fine-root morphology on '*’Cs uptake by
fourteen Brassica species. J Environ Radioact 150: 203-212 (2015).

Aung, H.P., S. Djedidi, A.Z. Oo et al. Growth and '*’Cs uptake of four Brassica species
influenced by inoculation with a plant growth-promoting rhizobacterium Bacillus pumilus in
three contaminated farmlands in Fukushima prefecture, Japan. Sci Total Environ 521-522: 261-
269 (2015).

Ayabe, Y., N. Hijii and C. Takenaka. Effects of local-scale decontamination in a secondary
forest contaminated after the Fukushima nuclear power plant accident. Environ Pollut 228: 344-
353 (2017).

Azizova, T.V., N. Hamada, E.S. Grigoryeva et al. Risk of various types of cataracts in a cohort

of Mayak workers following chronic occupational exposure to ionizing radiation. Eur J
Epidemiol 33(12): 1193-1204 (2018).

Azizova, T.V., N. Hamada, E.V. Bragin et al. Risk of cataract removal surgery in Mayak PA
workers occupationally exposed to ionizing radiation over prolonged periods. Radiat Environ
Biophys 58(2): 139-149 (2019).

Beaugelin-Seiller, K., C. Della-Vedova and J. Garnier-Laplace. Is non-human species
radiosensitivity in the lab a good indicator of that in the field? Making the comparison more
robust. J Environ Radioact 211: 105870 (2020).

Beresford, N.A., C. Adam-Guillermin, J.M. Bonzom et al. Comment on "Abundance of birds in
Fukushima as judged from Chernobyl" by Moller et al. (2012). Environ Pollut 169: 136;
discussion 137-142 (2012).

Beresford, N.A., C. Adam-Guillermin, J.M. Bonzom et al. Response to authors' reply regarding
“Abundance of birds in Fukushima as judged from Chernobyl” by Meller et al. (2012). Environ
Pollut 169: 139-140 (2012).

Berrington de Gonzalez, A., J.A. Salotti, K. McHugh et al. Relationship between paediatric CT
scans and subsequent risk of leukaemia and brain tumours: assessment of the impact of
underlying conditions. Br J Cancer 114(4): 388-394 (2016).

Black, E.E. and K.O. Buesseler. Spatial variability and the fate of cesium in coastal sediments
near Fukushima, Japan. Biogeosciences 11(18): 5123-5137 (2014).

Bonisoli-Alquati, A., K. Koyama, D.J. Tedeschi et al. Abundance and genetic damage of barn
swallows from Fukushima. Sci Rep 5: 9432 (2015).

Bowyer, T.W., S.R. Biegalski, M. Cooper et al. Elevated radioxenon detected remotely
following the Fukushima nuclear accident. J Environ Radioact 102(7): 681-687 (2011).

Bradshaw, C., L. Kapustka, L. Barnthouse et al. Using an Ecosystem Approach to complement
protection schemes based on organism-level endpoints. J Environ Radioact 136: 98-104 (2014).

Bragin, E.V., T.V. Azizova, M.V. Bannikova et al. Glaucoma incidence risk in a cohort of
Mayak PA workers occupationally exposed to ionizing radiation. Sci Rep 9(1): 12469 (2019).



B10

B11

B12

B13

B14

B15
B16

B17

Cl

C2

C3

C4

C5

D1

D2

D3

MBS B: BESE—RFHREMICH T 3B LIMEIFFEC DL NILEFE 187

Brenner, A.V., M.D. Tronko, M. Hatch et al. I-131 dose response for incident thyroid cancers
in Ukraine related to the Chornobyl accident. Environ Health Perspect 119(7): 933-939 (2011).

Brenner, A.V., D.L. Preston, R. Sakata et al. Incidence of breast cancer in the life span study of
atomic bomb survivors: 1958-2009. Radiat Res 190(4): 433-444 (2018).

Brown, J. and J.R. Simmonds. FARMLAND a dynamic model for the transfer of radionuclides
through terrestrial foodchains. NRPB-R273. National Radiological Protection Board, Chilton,
1995.

Bu, W., M. Fukuda, J. Zheng et al. Release of Pu isotopes from the Fukushima Daiichi Nuclear
Power Plant accident to the marine environment was negligible. Environ Sci Technol 48(16):
9070-9078 (2014).

Bu, W., Y. Ni, G. Steinhauser et al. The role of mass spectrometry in radioactive contamination
assessment after the Fukushima nuclear accident. J Anal At Spectrom 33(4): 519-546 (2018).

Buesseler, K. Fukushima and ocean radioactivity. Oceanography 27(1): 92-105 (2014).

Buesseler, K., M. Dai, M. Aoyama et al. Fukushima Daiichi-derived radionuclides in the ocean:
Transport, fate, and impacts. Ann Rev Mar Sci 9: 173-203 (2017).

Buesseler, K.O., S.R. Jayne, N.S. Fisher et al. Fukushima-derived radionuclides in the ocean
and biota off Japan. Proc Natl Acad Sci 109(16): 5984-5988 (2012).

Casacuberta, N., P. Masqué, J. Garcia-Orellana et al. °°Sr and ¥Sr in seawater off Japan as a
consequence of the Fukushima Dai-ichi nuclear accident. Biogeosciences 10: 2039-2067
(2013).

Charette, M.A., C.F. Breier, P.B. Henderson et al. Radium-based estimates of cesium isotope
transport and total direct ocean discharges from the Fukushima Nuclear Power Plant accident.
Biogeosciences 10(3): 2159-2167 (2013).

Chino, M., H. Nakayama, H. Nagai et al. Preliminary estimation of release amounts of *!'T and
37Cs accidentally discharged from the Fukushima Daiichi Nuclear Power Plant into the
atmosphere. J Nucl Sci Technol 48(7): 1129-1134 (2011).

Chino, M., H. Terada, H. Nagai et al. Utilization of '**Cs/!*’Cs in the environment to identify
the reactor units that caused atmospheric releases during the Fukushima Daiichi accident. Sci
Rep 6: 31376 (2016).

Cristy, M. and K. Eckerman. Specific absorbed fractions of energy at various ages from internal
photon sources: 1. Methods. Oak Ridge National Laboratory, 1987.

Davis, S., K.J. Kopecky, T.E. Hamilton et al. Thyroid neoplasia, autoimmune thyroiditis, and
hypothyroidism in persons exposed to iodine 131 from the Hanford nuclear site. JAMA 292(21):
2600-2613 (2004).

Dickson, R.S. and G.A. Glowa. Tellurium behaviour in the Fukushima Dai-ichi Nuclear Power
Plant accident. J Environ Radioact 204: 49-65 (2019).

Djedidi, S., K. Kojima, N. Ohkama-Ohtsu et al. Growth and '*’Cs uptake and accumulation
among 56 Japanese cultivars of Brassica rapa, Brassica juncea and Brassica napus grown in a

contaminated field in Fukushima: Effect of inoculation with a Bacillus pumilus strain. ] Environ
Radioact 157: 27-37 (2016).



188 UNSCEAR 2020 £/2021 £R&EZE

D4

D5

D6

D7

D8

D9

D10

El

E2

E3

E4

E5

E6

E7

E8

F1

Doi, T., K. Masumoto, A. Toyoda et al. Anthropogenic radionuclides in the atmosphere
observed at Tsukuba: characteristics of the radionuclides derived from Fukushima. J Environ
Radioact 122: 55-62 (2013).

DTRA. Radiation dose assessments for shore-based individuals in Operation Tomodachi,
revision 1. DTRA-TR-12-001 (R1). Defense Threat Reduction Agency, VA, USA, 2012.

DTRA. Probabilistic analysis of radiation doses for shore-based individuals in Operation
Tomodachi. DTRA-TR-12-002. Defense Threat Reduction Agency, VA, USA, 2013.

DTRA. Operation Tomodachi registry: radiation data compendium. DTRA-TR-13-044.
Defence Threat Reduction Agency, VA, USA, 2013.

DTRA. Radiation internal monitoring by in vivo scanning in Operation Tomodachi. DTRA-TR-
12-004. Defense Threat Reduction Agency, VA, USA, 2013.

DTRA. Radiation dose assessments for fleet-based individuals in Operation Tomodachi,
revision 1. DTRA-TR-12-041 (R1). Defense Threat Reduction Agency, VA, USA, 2014.

Dunne, J.A., P.G. Martin, Y. Yamashiki et al. Spatial pattern of plutonium and radiocaesium
contamination released during the Fukushima Daiichi nuclear power plant disaster. Sci Rep 8(1):
16799 (2018).

Ebihara, M., Y. Oura, N. Shirai et al. A new approach for reconstructing the '3!I-spreading due
to the 2011 Fukushima nuclear accident by means of measuring 'I in airborne particulate
matter. ] Environ Radioact 208-209: 106000 (2019).

Ebner, D.K., M. Ohsawa, K. Igari et al. Lifestyle-related diseases following the evacuation after
the Fukushima Daiichi nuclear power plant accident: a retrospective study of Kawauchi Village
with long-term follow-up. BMJ Open 6(7): e011641 (2016).

Eguchi, T., T. Ohta, T. Ishikawa et al. Influence of the nonexchangeable potassium of mica on
radiocesium uptake by paddy rice. ] Environ Radioact 147: 33-42 (2015).

Endo, S., T. Kajimoto and K. Shizuma. Paddy-field contamination with '3*Cs and *’Cs due to
Fukushima Dai-ichi Nuclear Power Plant accident and soil-to-rice transfer coefficients.
J Environ Radioact 116: 59-64 (2013).

Eslinger, P.W., B.A. Napier and L.R. Anspaugh. Representative doses to members of the public
from atmospheric releases of 13!l at the Mayak Production Association facilities from 1948
through 1972. J Environ Radioact 135: 44-53 (2014).

Estournel, C., E. Bosc, M. Bocquet et al. Assessment of the amount of cesium-137 released into
the Pacific Ocean after the Fukushima accident and analysis of its dispersion in Japanese coastal
waters. J Geophys Res 117: C11014 (2012).

Etherington, G., W. Zhang, J. Harrison et al. Worker doses and potential health effects resulting
from the accident at the Fukushima nuclear power plant in 2011. Int J Radiat Biol 90(11): 1088-
1094 (2014).

Evrard, O., J.P. Laceby and A. Nakao. Effectiveness of landscape decontamination following
the Fukushima nuclear accident: a review. SOIL 5(2): 333-350 (2019).

FAO and WHO. General standard for contaminants and toxins in food and feed. Codex
alimentarius CXS 193. Food and Agriculture Organization/World Health Organization.
[Internet] Available from (http://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/
?1nk=1&url=https%253 A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252F Stan
dards%252FCXS%2B193-1995%252FCXS_193e.pdf) on 27 November 2020.



F2

F3

F4

F5

F6

F7

F8

F9

F10

F11

F12

F13

F14

F15

MBS B: BEE—RFAREMICHE T SFH- LIBEIHFEWE DL NIV EFZE 189

FATC. Radiocaesium vertical distribution in un-ploughed agricultural soils; five years after the
accident. Fukushima Agricultural Technology Centre. Fukushima Agricultural Technology
Centre, 2018. (Japanese).

Fenton, C.L., Y. Lukes, D. Nicholson et al. The ret/PTC mutations are common in sporadic
papillary thyroid carcinoma of children and young adults. J Clin Endocrinol Metab 85(3): 1170-
1175 (2000).

Fesenko, S., T. Shinano, Y. Onda et al. Dynamics of radionuclide activity concentrations in
weed leaves, crops and of air dose rate after the Fukushima Daiichi Nuclear Power Plant
accident. J Environ Radioact 222: 106347 (2020).

Fesenko, S.V., R M. Alexakhin, M.I. Balonov et al. An extended critical review of twenty years
of countermeasures used in agriculture after the Chernobyl accident. Sci Total Environ 383(1-
3): 1-24 (2007).

FHMS. Thyroid ultrasound examination (preliminary baseline screening), Supplemental report
of the FY 2015 survey. 23rd Prefectural Oversight Committee Meeting for Fukushima Health
Management Survey. Fukushima Medical University. [Internet] Available from (http://kenko-
kanri.jp/en/health-survey/document/pdf/23 6Jun2016.pdf) on 24 February 2021.

FHMS. Summary results of thyroid screening (1st to 4th rounds). 39th Prefectural Oversight
Committee Meeting for Fukushima Health Management Survey. Fukushima Medical
University. [Internet] Available from (http://www.pref.fukushima.lg.jp/uploaded/attachment/
401334.pdf) on 7 September 2020. (Japanese).

Fievet, B., P. Bailly-du-Bois, P. Laguionie et al. A dual pathways transfer model to account for
changes in the radioactive caesium level in demersal and pelagic fish after the Fukushima Dai-
ichi nuclear power plant accident. PLoS One 12(3): ¢0172442 (2017).

Fujimori, K., H. Kyozuka, S. Yasuda et al. Pregnancy and birth survey after the Great East Japan
Earthquake and Fukushima Daiichi Nuclear Power Plant accident in Fukushima prefecture.
Fukushima J Med Sci 60(1): 75-81 (2014).

Fujimura, S., Y. Muramatsu, T. Ohno et al. Accumulation of '*’Cs by rice grown in four types
of soil contaminated by the Fukushima Dai-ichi Nuclear Power Plant accident in 2011 and 2012.
J Environ Radioact 140: 59-64 (2015).

Fujimura, S., Y. Sakuma, M. Sato et al. Difference in Cs-137 concentration of brown rice
between the years of 2011 and 2012 in Fukushima Prefecture. J Radioanal Nucl Chem 303(2):
1147-1150 (2015).

Fujita, Y., Y. Yoshihara, I. Sato et al. Environmental radioactivity damages the DNA of
earthworms of Fukushima Prefecture, Japan. Eur J] Wildlife Res 60(1): 145-148 (2014).

Fujiwara, H. Observation of radioactive iodine (**'I, '®I) in cropland soil after the Fukushima
nuclear accident. Sci Total Environ 566-567: 1432-1439 (2016).

Fujiwara, K., T. Takahashi, P. Nguyen et al. Uptake and retention of radio-caesium in
earthworms cultured in soil contaminated by the Fukushima nuclear power plant accident.
J Environ Radioact 139: 135-139 (2015).

Fukasawa, M., N. Kawakami, M. Umeda et al. Environmental radiation level, radiation anxiety,
and psychological distress of non-evacuee residents in Fukushima five years after the Great East
Japan Earthquake: Multilevel analyses. SSM Popul Health 3: 740-748 (2017).



190 UNSCEAR 2020 £/2021 £REZE

F16

F17

F18

F19

F20

F21

F22

F23

F24

Gl

G2

G3

G4

G5

Fukuda, M., T. Aono, S. Yamazaki et al. Dissolved radiocaesium in seawater off the coast of
Fukushima during 2013-2015. J Radioanal Nucl Chem 311(2): 1479-1484 (2016).

Fukushima Prefecture. Results of y-ray nuclide analysis of airborne dust during emergency
monitoring.  [Internet]  Available from (https://www.pref.fukushima.lg.jp/uploaded/
attachment/194216.pdf) on 17 February 2020. (Japanese).

Fukushima City. The results of measurements by individual external exposure cumulative
dosimeters (glass badges) in the first year of Reiwa have been collected [Updated on
March 26, 2019]. [Internet] Available from (https://www.city.fukushima.fukushima.jp/hoken-
hoshasen-kikakukanri/bosai/bosaikiki/shinsai/hoshano/hosha/hkenkou-kanri190205.html)  on
17 February 2020.

Fukushima Prefecture. Decontamination countermeasure operation implementation guideline.
2012. [Internet] Available from (https://www.city.minamisoma.lg.jp/material/files/group/9/
shiryo3-2.pdf) on 17 September 2020. (Japanese).

Fuma, S., Y. Kubota, S. Thara et al. Radiocaesium contamination of wild boars in Fukushima
and surrounding regions after the Fukushima nuclear accident. J Environ Radioact 164: 60-64
(2016).

Fuma, S., Y. Watanabe, Y. Kubota et al. Radiocaesium contamination of bamboo shoots in
Fukushima and surrounding regions after the Fukushima nuclear accident. J Radioanal Nucl
Chem 311(1): 219-223 (2016).

Fuma, S., S. Thara, H. Takahashi et al. Radiocaesium contamination and dose rate estimation of
terrestrial and freshwater wildlife in the exclusion zone of the Fukushima Dai-ichi Nuclear
Power Plant accident. J Environ Radioact 171: 176-188 (2017).

Furukawa, K., D. Preston, S. Funamoto et al. Long-term trend of thyroid cancer risk among
Japanese atomic-bomb survivors: 60 years after exposure. Int J Cancer 132(5): 1222-1226
(2013).

Furuki, G., J. Imoto, A. Ochiai et al. Caesium-rich micro-particles: A window into the meltdown
events at the Fukushima Daiichi Nuclear Power Plant. Sci Rep 7: 42731 (2017).

Garnier-Laplace, J., S. Geras'kin, C. Della-Vedova et al. Are radiosensitivity data derived from
natural field conditions consistent with data from controlled exposures? A case study of
Chernobyl wildlife chronically exposed to low dose rates. J Environ Radioact 121: 12-21 (2013).

Garnier-Laplace, J., K. Beaugelin-Seiller, C. Della-Vedova et al. Radiological dose
reconstruction for birds reconciles outcomes of Fukushima with knowledge of dose-effect
relationships. Sci Rep 5: 16594 (2015).

Giraudeau, M., J.M. Bonzom, S. Ducatez et al. Carotenoid distribution in wild Japanese tree
frogs (Hyla japonica) exposed to ionizing radiation in Fukushima. Sci Rep 8(1): 7438 (2018).

Golikov, V., E. Wallstrom, T. Wohni et al. Evaluation of conversion coefficients from
measurable to risk quantities for external exposure over contaminated soil by use of physical
human phantoms. Radiat Environ Biophys 46(4): 375-382 (2007).

Goto, A., E.J. Bromet, K. Fujimori et al. Immediate effects of the Fukushima nuclear power
plant disaster on depressive symptoms among mothers with infants: a prefectural-wide cross-
sectional study from the Fukushima Health Management Survey. BMC Psychiatry 15: 59
(2015).



G6

G7

G8

H1

H2

H3

H4

H5

Hé6

H7

H8

H9

H10

H11

MBS B: BEE—RFNREMICH T FHIC L IBEIFREC DL NILEFE 191

Grant, E.J., A. Brenner, H. Sugiyama et al. Solid cancer incidence among the life span study of
atomic bomb survivors: 1958-2009. Radiat Res 187(5): 513-537 (2017).

Guilderson, T.P., S.J. Tumey, T.A. Brown et al. The 129-iodine content of subtropical Pacific
waters: impact of Fukushima and other anthropogenic 129-iodine sources. Biogeosciences
11(17): 4839-4852 (2014).

Gurung, R.D., W. Taira, K. Sakauchi et al. Tolerance of high oral doses of nonradioactive and
radioactive caesium chloride in the pale grass blue butterfly Zizeeria maha. Insects 10(9) (2019).

Hachinohe, M., S. Hamamatsu and S. Kawamoto. Review of the inspection results of FY2011
to FY2013 on radioactive cesium (Cs-134+Cs-137) levels in agricultural, livestock, and fishery
products, and current studies on radioactive cesium behavior in the processing and cooking of
these products. Nippon Shokuhin Kagaku Kougaku Kaishi 62: 1-26 (2015). (Japanese).

Hamatani, K., H. Eguchi, R. Ito et al. RET/PTC rearrangements preferentially occurred in
papillary thyroid cancer among atomic bomb survivors exposed to high radiation dose. Cancer
Res 68(17): 7176-7182 (2008).

Harada, K.H., Y. Fujii, A. Adachi et al. Dictary intake of radiocesium in adult residents in
Fukushima prefecture and neighboring regions after the Fukushima nuclear power plant
accident: 24-h food-duplicate survey in December 2011. Environ Sci Technol 47(6): 2520-2526
(2013).

Harada, K.H., T. Niisoe, M. Imanaka et al. Radiation dose rates now and in the future for
residents neighboring restricted areas of the Fukushima Daiichi Nuclear Power Plant. Proc Natl
Acad Sci USA 111(10): E914-923 (2014).

Hasegawa, A., K. Tanigawa, A. Ohtsuru et al. Health effects of radiation and other health
problems in the aftermath of nuclear accidents, with an emphasis on Fukushima. Lancet
386(9992): 479-488 (2015).

Hashimoto, K., K. Tanoi, K. Sakurai et al. The radioactivity measurement of milk from the cow
supplied with the meadow grass grown in Ibaraki-prefecture, after the nuclear power plant
accident. Radioisotopes 60(8): 335-338 (2011). (Japanese).

Hatch, M., A. Brenner, T. Bogdanova et al. A screening study of thyroid cancer and other thyroid
diseases among individuals exposed in utero to iodine-131 from Chernobyl fallout. J Clin
Endocrinol Metab 94(3): 899-906 (2009).

Hatch, M., A.V. Brenner, E.K. Cahoon et al. Thyroid cancer and benign nodules after exposure
in utero to fallout from Chernobyl. J Clin Endocrinol Metab 104(1): 41-48 (2019).

Hayano, R.S., M. Tsubokura, M. Miyazaki et al. Internal radiocesium contamination of adults
and children in Fukushima 7 to 20 months after the Fukushima NPP accident as measured by
extensive whole-body-counter surveys. Proc Jpn Acad Ser B Phys Biol Sci 89(4): 157-163
(2013).

Hayano, R.S., Y.N. Watanabe, S. Nomura et al. Whole-body counter survey results 4 months
after the Fukushima Dai-ichi NPP accident in Minamisoma City, Fukushima. J Radiol Prot
34(4): 787-799 (2014).

Hayashida, N., M. Imaizumi, H. Shimura et al. Thyroid ultrasound findings in children from
three Japanese prefectures: Aomori, Yamanashi and Nagasaki. PLoS One 8(12): 83220 (2013).



192 UNSCEAR 2020 £/2021 £R&EZE

HI2

H13

H14

H15

Hl16

H17

HI8

HI19

H20

H21

H22

H23

H24

H25

H26

Haylock, R.G.E., M. Gillies, N. Hunter et al. Cancer mortality and incidence following external
occupational radiation exposure: an update of the 3rd analysis of the UK national registry for
radiation workers. Br J Cancer 119(5): 631-637 (2018).

Higaki, S., Y. Kurihara and Y. Takahashi. Discovery of radiocesium-bearing particles in masks
worn by members of the public in Fukushima in spring 2013. Health Phys 118(6): 656-663
(2020).

Higaki, T., S. Higaki, M. Hirota et al. Radionuclide analysis on bamboos following the
Fukushima nuclear accident. PLoS One 7(4): €34766 (2012).

Hirakawa, S., N. Yoshizawa, K. Murakami et al. Surveys of food intake just after the nuclear
accident at the Fukushima Daiichi Nuclear Power Station. Shokuhin Eiseigaku Zasshi 58(1): 36-
42 (2017).

Hirayama, H., H. Matsumura, Y. Namito et al. Estimation of radionuclide concentration in
plume using pulse height distribution measured by LaBr; scintillation detector and its response
to radionuclides in plume calculated with egs5. Trans At Energy Soc Japan 12(4): 304-310
(2013). (Japanese).

Hirayama, H., H. Matsumura, Y. Namito et al. Estimation of time history of I-131 concentration
in air using Nal(TIl) detector pulse height distribution at monitoring posts in Fukushima
Prefecture. Trans At Energy Soc Japan 14(1): 1-11 (2015). (Japanese).

Hirayama, H., H. Matsumura, Y. Namito et al. Estimation of Xe-135, I-131, I-132, I-133 and
Te-132 concentrations in plumes at monitoring posts in Fukushima Prefecture using pulse height
distribution obtained from Nal(T1) detector. Trans At Energy Soc Japan 16(1): 1-14 (2017).
(Japanese).

Hirono, Y. and K. Nonaka. Time series changes in radiocaesium distribution in tea plants
(Camellia sinensis (L.)) after the Fukushima Dai-ichi Nuclear Power Plant accident. J Environ
Radioact 152: 119-126 (2016).

Hirose, K. Current trends of '3’Cs concentrations in coastal waters near the Fukushima Daiichi
NPP. J Radioanal Nucl Chem 307(3): 1699-1702 (2016).

Hirose, K. Fukushima Daiichi Nuclear Plant accident: Atmospheric and oceanic impacts over
the five years. J Environ Radioact 157: 113-130 (2016).

Hirouchi, J., S. Takahara, H. Komagamine et al. Investigation of reduction factor of internal
exposure for sheltering in Japan. ASRAM2018. Asian Symposium on Risk Assessment and
Management, Xiamen, China, 2018.

Hiyama, A., C. Nohara, S. Kinjo et al. The biological impacts of the Fukushima nuclear accident
on the pale grass blue butterfly. Sci Rep 2: 570 (2012).

Hiyama, A., C. Nohara, W. Taira et al. The Fukushima nuclear accident and the pale grass blue
butterfly: evaluating biological effects of long-term low-dose exposures. BMC Evol Biol 13:
168 (2013).

Horemans, N., R. Nauts, .B.J. Vives et al. Genome-wide DNA methylation changes in two
Brassicaceae species sampled alongside a radiation gradient in Chernobyl and Fukushima.
J Environ Radioact 192: 405-416 (2018).

Horiguchi, T., H. Yoshii, S. Mizuno et al. Decline in intertidal biota after the 2011 Great East
Japan Earthquake and Tsunami and the Fukushima nuclear disaster: field observations. Sci Rep
6: 20416 (2016).



H27

H28

H29

H30

H31

H32

H33

H34

I1

12

I3

14

I5

I6

17

I8

MBS B: BEE—RFHREMICH T 3FHIC LAMEIFFEC DL NILEFE 193

Hoshino, Y., T. Higashi, T. Ito et al. Tillage can reduce the radiocesium contamination of
soybean after the Fukushima Dai-ichi nuclear power plant accident. Soil Tillage Res 153: 76-85
(2015).

Hoshino, Y. and M. Komatsuzaki. Vertical distribution of radiocesium affects soil-to-crop
transfer coefficient in various tillage systems after the Fukushima Daiichi Nuclear Power Plant
accident. Soil Tillage Res 178: 179-188 (2018).

Hosoda, M., S. Tokonami, H. Tazoe et al. Activity concentrations of environmental samples
collected in Fukushima Prefecture immediately after the Fukushima nuclear accident. Sci Rep
3: 2283 (2013).

Hosokawa, Y., M. Hosoda, A. Nakata et al. Thyroid screening survey on children after the
Fukushima Daiichi Nuclear Power Plant accident. Radiat Emerg Med 2: 82-86 (2013).

Hou, X., P.P. Povinec, L. Zhang et al. Iodine-129 in seawater offshore Fukushima: distribution,
inorganic speciation, sources, and budget. Environ Sci Technol 47(7): 3091-3098 (2013).

Howard, B.J., S. Fesenko, M. Balonov et al. A comparison of remediation after the Chernobyl
and Fukushima Daiichi accidents. Radiat Prot Dosim 173(1-3): 170-176 (2017).

Howard, B.J., C. Wells, C.L. Bamnett et al. Improving the quantity, quality and transparency of
data used to derive radionuclide transfer parameters for animal products. 2. Cow milk. J Environ
Radioact 167: 254-268 (2017).

Hsu, W.L., D.L. Preston, M. Soda et al. The incidence of leukemia, lymphoma and multiple
myeloma among atomic bomb survivors: 1950-2001. Radiat Res 179(3): 361-382 (2013).

IAEA. The International Chernobyl Project. Technical Report: Assessment of radiological
consequences and evaluation of protective measures. International Atomic Energy Agency,
Vienna, Austria, 1991.

TAEA. Environmental consequences of the Chernobyl accident and their remediation: Twenty
years of experience. Report of the Chernobyl Forum Expert Group "Environment". International
Atomic Energy Agency, Vienna, 2006.

IAEA. Handbook of parameter values for the prediction of radionuclide transfer in terrestrial
and freshwater environments. Technical Reports Series 472. International Atomic Energy
Agency, Vienna, 2010.

IAEA. IAEA International fact finding expert mission of the Fukushima Dai-ichi NPP accident
following the Great East Japan earthquake and tsunami. International Atomic Energy Agency,
Vienna, 2011.

TIAEA. The Fukushima Daiichi accident. Report by the Director General. International Atomic
Energy Agency. Vienna, 2015.

IAEA. The Fukushima Daiichi accident. Technical volume 4. Radiological consequences.
International Atomic Energy Agency, Vienna, 2015.

IAEA. The Fukushima Daiichi accident. Technical volume 3. Emergency preparedness and
response. International Atomic Energy Agency, Vienna, 2015.

IAEA. The Fukushima Daiichi accident. Technical volume 1. Description and context of the
accident. International Atomic Energy Agency, Vienna, 2015.



194 UNSCEAR 2020 £/2021 £REZE

19

110

11

112

113

114

I15

I16

117

118

119

120

121

122

123

TAEA. Environmental transfer of radionuclides in Japan following the accident at the Fukushima
Daiichi Nuclear Power Plant. TECDOC 1927. International Atomic Energy Agency, Vienna,
2020.

IARC. Cancer incidence in five continents. Vol. XI: IARC Scientific Publication No. 166.
International Agency for Research on Cancer, Lyon, France, 2017.

IARC. Thyroid health monitoring after nuclear accidents. IARC Technical Publication No. 46.
International Agency for Research on Cancer, Lyon, 2018.

ICRP. Report on the task group on reference man. ICRP Publication 23. International
Commission on Radiological Protection, Pergamon Press, Oxford, 1975.

ICRP. Age-dependent doses to members of the public from intake of radionuclides: Part 1. ICRP
Publication 56. Annals of the ICRP 20. International Commission on Radiological Protection,
Pergamon Press, Oxford, 1989.

ICRP. Age-dependent doses to members of the public from intake of radionuclides: Part 2.
Ingestion dose coefficients. ICRP Publication 67. Annals of the ICRP 23. International
Commission on Radiological Protection, Pergamon Press, Oxford, 1993.

ICRP. Human respiratory tract model for radiological protection. ICRP Publication 66. Annals
of the ICRP 24. International Commission on Radiological Protection, Pergamon Press, Oxford,
1994.

ICRP. Age-dependent doses to members of the public from intake of radionuclides: Part 4.
Inhalation dose coefficients. ICRP Publication 71. Annals of the ICRP 25. International
Commission on Radiological Protection, Pergamon Press, Oxford, 1995.

ICRP. Basic anatomical and physiological data for use in radiological protection: reference
values. ICRP Publication 89. Annals of the ICRP 32. International Commission on Radiological
Protection, Pergamon Press, Oxford, 2002.

ICRP. Environmental protection: the concept and use of reference animals and plants. ICRP
Publication 108. Annals of the ICRP 38. International Commission on Radiological Protection,
Elsevier Ltd., 2008.

ICRP. Conversion coefficients for radiological protection quantities for external radiation
exposures. ICRP Publication 116. Annals of the ICRP 40. International Commission on
Radiological Protection, Elsevier Ltd., 2010.

ICRP. ICRP statement on tissue reactions / Early and late effects of radiation in normal tissues
and organs — Threshold doses for tissue reactions in a radiation protection context. ICRP
Publication 118. Annals of the ICRP 41. International Commission on Radiological Protection,
Elsevier Ltd., 2012.

ICRP. Occupational intakes of radionuclides: Part 3. ICRP Publication 137. Annals of the ICRP
46 (3-4). International Commission on Radiological Protection, Elsevier Ltd., 2017.

ICRP. Dose coefficients for external exposures to environmental sources. ICRP Publication 144.
Annals of ICRP 49 (2). International Commission on Radiological Protection, Elsevier Ltd.,
2020.

Igarashi, J., J. Zheng, Z. Zhang et al. First determination of Pu isotopes (**°Pu, 2*°Pu and *!Pu)
in radioactive particles derived from Fukushima Daiichi Nuclear Power Plant accident. Sci Rep
9(1): 11807 (2019).



124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

MBS B: BEE—RFNREMICH T FHC LIMEIFBEC DL NILEFE 195

Igarashi, Y., M. Kajino, Y. Zaizen et al. Atmospheric radioactivity over Tsukuba, Japan: a
summary of three years of observations after the FDNPP accident. Prog Earth Planetary Sci
2(1): 44 (2015).

Igarashi, Y., T. Kogure, Y. Kurihara et al. A review of Cs-bearing microparticles in the
environment emitted by the Fukushima Dai-ichi Nuclear Power Plant accident. J Environ
Radioact 205-206: 101-118 (2019).

Iguchi, K., K. Fujimoto, H. Kaeriyama et al. Cesium-137 discharge into the freshwater fishery
ground of grazing fish, ayu Plecoglossus altivelis after the March 2011 Fukushima nuclear
accident. Fish Sci 79(6): 983-988 (2013).

Ii, I., K. Tanoi, Y. Uno et al. Radioactive caesium concentration of lowland rice grown in the
decontaminated paddy fields in Iitate-Village in Fukushima. Radioisotopes 64: 299-310 (2015).
(Japanese).

Ikehara, R., M. Suetake, T. Komiya et al. Novel method of quantifying radioactive cesium-rich
microparticles (CsMPs) in the environment from the Fukushima Daiichi Nuclear Power Plant.
Environ Sci Technol 52(11): 6390-6398 (2018).

Ikehara, R., K. Morooka, M. Suetake et al. Abundance and distribution of radioactive cesium-
rich microparticles released from the Fukushima Daiichi Nuclear Power Plant into the
environment. Chemosphere 241: 125019 (2020).

Ikenoue, T., N. Ishii, M. Kusakabe et al. Contribution of *’Cs-enriched particles to radiocesium
concentrations in seafloor sediment: Reconnaissance experiment. PLoS One 13(9): 0204289
(2018).

Imaizumi, M., K. Ashizawa, K. Neriishi et al. Thyroid diseases in atomic bomb survivors
exposed in utero. J Clin Endocrinol Metab 93(5): 1641-1648 (2008).

Imaizumi, M., W. Ohishi, E. Nakashima et al. Thyroid dysfunction and autoimmune thyroid
diseases among atomic bomb survivors exposed in childhood. J Clin Endocrinol Metab 102(7):
2516-2524 (2017).

Inomata, Y., M. Aoyama, T. Tsubono et al. Estimate of Fukushima-derived radiocaesium in the
North Pacific Ocean in summer 2012. J Radioanal Nucl Chem 318(3): 1587-1596 (2018).

Inoue, M., Y. Shirotani, S. Yamashita et al. Temporal and spatial variations of '**Cs and *’Cs
levels in the Sea of Japan and Pacific coastal region: Implications for dispersion of FDNPP-
derived radiocesium. J Environ Radioact 182: 142-150 (2018).

INPO. Special report on the nuclear accident at the Fukushima Daiichi nuclear power station.
INPO 11-005. Institute of Nuclear Power Operations, Atlanta, 2011.

Ishii, Y., S.S. Matsuzaki and S. Hayashi. Different factors determine *’Cs concentration factors
of freshwater fish and aquatic organisms in lake and river ecosystems. J Environ Radioact 213:
106102 (2020).

Ishii, Y., S.S. Matsuzaki and S. Hayashi. Data on '*’Cs concentration factor of freshwater fish
and aquatic organisms in lake and river ecosystems. Data Brief 28: 105043 (2020).

Ishikawa, T., S. Yasumura, K. Ozasa et al. The Fukushima Health Management Survey:
estimation of external doses to residents in Fukushima Prefecture. Sci Rep 5: 12712 (2015).

Ito, M., S. Yamashita, K. Ashizawa et al. Childhood thyroid diseases around Chernobyl
evaluated by ultrasound examination and fine needle aspiration cytology. Thyroid 5(5): 365-368
(1995).



196 UNSCEAR 2020 £/2021 £REZE

140

1

2

J3

J4

J5

K1

K3

K4

K5

K6

K7

K8

K9

K10

Itoh, M., R. Kajihara, Y. Kato et al. Frequencies of chromosomal inversions in Drosophila
melanogaster in Fukushima after the nuclear power plant accident. PLoS One 13(2): €0192096
(2018).

Jackel, B.S., A. Bevilacqua, G. Ducros et al. Land contamination activity data interpretation
from Fukushima Daiichi accident. Nucl Eng Des 300: 28-33 (2016).

JAEA. Results of ambient gamma-ray dose rate, atmospheric radioactivity and meteorological
observation. JAEA-Data/Code 2013-006. Japan Atomic Energy Agency, 2013.

JAEA. Database for radioactive substance monitoring data. Japan Atomic Energy Agency.
[Internet] Available from (https://emdb.jaca.go.jp/emdb/en/) on 17 February 2020.

JNIOSH. Epidemiological study on the health effects in radiation workers. The first period
(FY2014 to FY2018), Third Party Committee Report. National Institute of Occupational Safety
and Health, Japan, 2020.

Johansen, M.P., E. Ruedig, K. Tagami et al. Radiological dose rates to marine fish from the
Fukushima Daiichi accident: the first three years across the North Pacific. Environ Sci Technol
49(3): 1277-1285 (2015).

Kaizer, J., M. Aoyama, Y. Kumamoto et al. Tritium and radiocarbon in the western North Pacific
waters: post-Fukushima situation. J Environ Radioact 184-185: 83-94 (2018).

Kakamu, T., T. Hidaka, T. Kumagai et al. The difference in external radiation exposure
depending on the working process among radiation decontamination workers in Fukushima.
Occup Environ Med 75(Suppl 2): A419-A419 (2018).

Kanda, J. Continuing '3’Cs release to the sea from the Fukushima Dai-ichi Nuclear Power Plant
through 2012. Biogeosciences 10(9): 6107-6113 (2013).

Katagiri, R., K. Asakura, S. Sasaki et al. Estimation of habitual iodine intake in Japanese adults
using 16 d diet records over four seasons with a newly developed food composition database for
iodine. BrJ Nutr 114(4): 624-634 (2015).

Katagiri, R., K. Asakura, K. Uechi et al. Adequacy of iodine intake in three different Japanese
adult dietary patterns: a nationwide study. Nutr J 14: 129 (2015).

Katata, G., M. Chino, T. Kobayashi et al. Detailed source term estimation of the atmospheric
release for the Fukushima Daiichi Nuclear Power Station accident by coupling simulations of
an atmospheric dispersion model with an improved deposition scheme and oceanic dispersion
model. Atmos Chem Phys 15(2): 1029-1070 (2015).

Kato, N., N. Kihou, S. Fujimura et al. Potassium fertilizer and other materials as
countermeasures to reduce radiocesium levels in rice: Results of urgent experiments in 2011
responding to the Fukushima Daiichi Nuclear Power Plant accident. Soil Sci Plant Nutr 61(2):
179-190 (2015).

Kato, T. Re: Associations between childhood thyroid cancer and external radiation dose after
the Fukushima Daiichi Nuclear Power Plant accident. Epidemiology 30(2): €9-e11 (2019).

Kawagoshi, T., N. Shiomi, H. Takahashi et al. Chromosomal aberrations in large Japanese field
mice (Apodemus speciosus) captured near Fukushima Dai-ichi Nuclear Power Plant. Environ
Sci Technol 51(8): 4632-4641 (2017).

Kawai, M., N. Yoshizawa and G. Suzuki. '*'I dose estimation from intake of tap water in the
early phase after Fukushima Daiichi Nuclear Power Plant accident. Radiat Prot Dosim 179(1):
43-48 (2018).


https://emdb.jaea.go.jp/emdb/en/

K11

K12

K13

K14

K15

K16

K17

K18

K19

K20

K21

MBS B: BESE—RFHREMICH T 3B LIMEIFFEC DL NILEFE 197

Kawamura, H., T. Kobayashi, A. Furuno et al. Preliminary numerical experiments on oceanic
dispersion of '3'I and '*’Cs discharged into the ocean because of the Fukushima Daiichi Nuclear
Power Plant disaster. J Nucl Sci Technol 48(11): 1349-1356 (2011).

KEK. Method to separate plume- and accumulated surrounding-contributions to peak count rate
using pulse height distribution time histories at monitoring post. KEK Internal 2014-7. High
Energy Accelerator Research Organization (KEK), 2015.

Kierepko, R., S.K. Sahoo, M. Hosoda et al. 2¥3Pu/®3*240Py activity ratio as an indicator of Pu
originating from the FDNPP accident in the terrestrial environment of Fukushima Prefecture.
J Environ Radioact 196: 133-140 (2019).

Kim, E., O. Kurihara, T. Suzuki et al. Screening survey on thyroid exposure for children after
the Fukushima Daiichi nuclear power station accident. pp.59-66 in: The 1st NIRS Symposium
on Reconstruction of Early Internal Dose in the TEPCO Fukushima Daiichi Nuclear Power
Station Accident (O. Kurihara et al., eds.). National Institute of Radiological Sciences, Chiba,
2012.

Kim, E., O. Kurihara, N. Kunishima et al. Internal thyroid doses to Fukushima residents-
estimation and issues remaining. J Radiat Res 57 (Suppl 1): 1118-i1126 (2016).

Kim, E., O. Kurihara, N. Kunishima et al. Early intake of radiocesium by residents living near
the TEPCO Fukushima Dai-Ichi Nuclear Power Plant after the accident. Part 1: Internal doses
based on whole-body measurements by NIRS. Health Phys 111(5): 451-464 (2016).

Kim, E., K. Yajima, S. Hashimoto et al. Reassessment of internal thyroid doses to 1,080 children
examined in a screening survey after the 2011 Fukushima nuclear disaster. Health Phys 118(1):
36-52 (2020).

Kim, M., J. Song, J. Park et al. Radiological safety assessment for incident-free transportation
of radioactive decontamination waste after the Fukushima nuclear power plant accident. Nucl
Technol Radiat Prot 34(2): 201-208 (2019).

Kim, T.-W., B.-W. Rhee, J.-H. Song et al. Estimation of in-plant source term release behaviors
from Fukushima Daiichi reactor cores by forward method and comparison with reverse method.
J Radiat Prot Res 42(2): 114-129 (2017).

Kinase, S., T. Takahashi and K. Saito. Long-term predictions of ambient dose equivalent rates
after the Fukushima Daiichi nuclear power plant accident. J Nucl Sci Technol 54(12): 1345-
1354 (2017).

Kinase, T., K. Kita, Y. Igarashi et al. The seasonal variations of atmospheric '**'*’Cs activity
and possible host particles for their resuspension in the contaminated areas of Tsushima and
Yamakiya, Fukushima, Japan. Prog Earth Planetary Sci 5: 12 (2018).

Kinouchi, T., K. Yoshimura and T. Omata. Modeling radiocesium transport from a river
catchment based on a physically-based distributed hydrological and sediment erosion model.
J Environ Radioact 139: 407-415 (2015).

Kitahara, C.M., D.L. Preston, G. Neta et al. Occupational radiation exposure and thyroid cancer
incidence in a cohort of U.S. radiologic technologists, 1983-2013. Int J Cancer 143(9): 2145-
2149 (2018).

Kitamura, H., T. Okubo, K. Kodama et al. Epidemiological study of health effects in Fukushima
nuclear emergency workers-study design and progress report. Radiat Prot Dosim 182(1): 40-48
(2018).



198 UNSCEAR 2020 £/2021 £R&EZE

K30

K31

K32

K33

K34

K35

K36

K37

K38

K39

Kiyono, Y. and A. Akama. Radioactive cesium contamination of edible wild plants after the
accident at the Fukushima Daiichi Nuclear Power Plant. JPN J Environ 55(2): 113-118 (2013).

Kiyono, Y. and A. Akama. Seasonal variations of radioactive cesium contamination in cultivated
Petasites japonicus. J JPN Forest Soc (97): 158-164 (2015). (Japanese).

Klugbauer, S., E. Lengfelder, E.P. Demidchik et al. High prevalence of RET rearrangement in
thyroid tumors of children from Belarus after the Chernobyl reactor accident. Oncogene 11(12):
2459-2467 (1995).

Kobayashi, M., K. Suzuki, S. Miyamoto et al. Urgent study on the contamination of
radionuclides in milk of dairy cows following the accident at the Fukushima Daiichi Nuclear
Power Plant in Japan. Nihon Chikusan Gakkaiho 83(1): 57-64 (2012). (Japanese).

Kobayashi, S., T. Shinomiya, T. Ishikawa et al. Low '3*Cs/!3’Cs ratio anomaly in the north-
northwest direction from the Fukushima Dai-ichi Nuclear Power Station. J Environ Radioact
178-179: 84-94 (2017).

Kobayashi, T., H. Nagai, M. Chino et al. Source term estimation of atmospheric release due to
the Fukushima Dai-ichi Nuclear Power Plant accident by atmospheric and oceanic dispersion
simulations. J Nucl Sci Technol 50(3): 255-264 (2013).

Kodama, H. Fukushima prefecture surface decontamination model project. Kokudogijutsu
Kenkyukai, 2012. [Internet] Available from (https://www.mlit.go.jp/chosahokoku/giken/
program/kadai/pdf/jusyo/H24/acc1-08.pdf) on 17 September 2020. (Japanese).

Kodama, Y., T. Oikawa, K. Hayashi et al. Impact of natural disaster combined with nuclear
power plant accidents on local medical services: a case study of Minamisoma Municipal General
Hospital after the Great East Japan Earthquake. Disaster Med Public Health Prep 8(6): 471-476
(2014).

Koizumi, A., K.H. Harada, T. Niisoe et al. Preliminary assessment of ecological exposure of
adult residents in Fukushima Prefecture to radioactive cesium through ingestion and inhalation.
Environ Health Prev Med 17(4): 292-298 (2012).

Kojima, Y., S. Yokoya, N. Kurita et al. Cryptorchidism after the Fukushima Daiichi Nuclear
Power Plant accident: causation or coincidence? Fukushima J Med Sci 65(3): 76-98 (2019).

Komatsu, M., K. Nishina and S. Hashimoto. Extensive analysis of radiocesium concentrations
in wild mushrooms in eastern Japan affected by the Fukushima nuclear accident: Use of open
accessible monitoring data. Environ Pollut 255(Pt 2): 113236 (2019).

Kondo, M., H. Maeda, A. Goto et al. Exchangeable Cs/K ratio in soil is an index to estimate
accumulation of radioactive and stable Cs in rice plant. Soil Sci Plant Nutr 61(1): 133-143
(2015).

Konoplev, A., V. Golosov, G. Laptev et al. Behavior of accidentally released radiocesium in
soil-water environment: Looking at Fukushima from a Chernobyl perspective. J Environ
Radioact 151 (Pt 3): 568-578 (2016).

Konoplev, A.V., V.N. Golosov, V.I. Yoschenko et al. Vertical distribution of radiocesium in
soils of the area affected by the Fukushima Dai-ichi nuclear power plant accident. Eurasian Soil
Sci 49(5): 570-580 (2016).

Korblein, A. and H. Kiichenhoff. Perinatal mortality after the Fukushima accident:
a spatiotemporal analysis. J Radiol Prot 39(4): 1021-1030 (2019).



K40

K41

K42

K43

K44

K45

K46

K47

K48

K49

K50

K51

K52

K53

K54

MBS B: BEE—RFAOREMICH T SFH LIBEIHEWE DL RILEFE 199

Krestinina, L.Y., Y.E. Kharyuzov, S.B. Epiphanova et al. Cancer incidence after in utero
exposure to ionizing radiation in Techa River residents. Radiat Res 188(3): 314-324 (2017).

Kryshev, LI., A.I. Kryshev and T.G. Sazykina. Dynamics of radiation exposure to marine biota
in the area of the Fukushima NPP in March-May 2011. J Environ Radioact 114: 157-161 (2012).

Kubo, A., K. Tanabe, G. Suzuki et al. Radioactive cesium concentrations in coastal suspended
matter after the Fukushima nuclear accident. Mar Pollut Bull 131(Pt A): 341-346 (2018).

Kubo, A., K. Tanabe, Y. Ito et al. Spatial variation in sedimentary radioactive cesium
concentrations in Tokyo Bay following the Fukushima Daiichi Nuclear Power Plant accident.
Chemosphere 235: 550-555 (2019).

Kubo, K., K. Nemoto, H. Kobayashi et al. Analyses and countermeasures for decreasing
radioactive cesium in buckwheat in areas affected by the nuclear accident in 2011. Field Crops
Res 170: 40-46 (2015).

Kubota, Y., H. Takahashi, Y. Watanabe et al. Estimation of absorbed radiation dose rates in wild
rodents inhabiting a site severely contaminated by the Fukushima Dai-ichi nuclear power plant
accident. J Environ Radioact 142: 124-131 (2015).

Kubota, Y., H. Tsuji, T. Kawagoshi et al. Chromosomal aberrations in wild mice captured in
areas differentially contaminated by the Fukushima Dai-Ichi Nuclear Power Plant accident.
Environ Sci Technol 49(16): 10074-10083 (2015).

Kudo, T., A. Inano, S. Midorikawa et al. Determination of the kinetic parameters for '2*I uptake
by the thyroid, thyroid weights, and thyroid volumes in present-day healthy Japanese volunteers.
Health Phys 118(4): 417-426 (2020).

Kumagai, A. and K. Tanigawa. Current status of the Fukushima Health Management Survey.
Radiat Prot Dosim 182(1): 31-39 (2018).

Kumamoto, Y., M. Aoyama, Y. Hamajima et al. Meridional distribution of Fukushima-derived
radiocesium in surface seawater along a trans-Pacific line from the Arctic to Antarctic Oceans
in summer 2012. J Radioanal Nucl Chem 307(3): 1703-1710 (2016).

Kumamoto, Y., M. Aoyama, Y. Hamajima et al. Fukushima-derived radiocesium in the western
North Pacific in 2014. J Radioanal Nucl Chem 311(2): 1209-1217 (2017).

Kumamoto, Y., M. Aoyama, Y. Hamajima et al. Radiocesium in the western subarctic area of
the North Pacific Ocean, Bering Sea, and Arctic Ocean in 2013 and 2014. Appl Radiat Isot 126:
88-92 (2017).

Kunii, Y., H. Yoshimura, K. Mukaikasa et al. Effect of inorganic iodine administration for two
weeks on thyroid uptake in healthy Japanese. Nippon Naibunpi Gakkai Zasshi 88: 526-526
(2012). (Japanese).

Kunii, Y., Y. Suzuki, T. Shiga et al. Severe psychological distress of evacuees in evacuation
zone caused by the Fukushima Daiichi Nuclear Power Plant accident: The Fukushima Health
Management Survey. PLoS One 11(7): 0158821 (2016).

Kunishima, N., K. Tani, O. Kurihara et al. Numerical simulation based on individual voxel
phantoms for a sophisticated evaluation of internal doses mainly from '*!I in highly exposed
workers involved in the TEPCO Fukushima Daiichi NPP accident. Health Phys 116(5): 647-
656 (2019).



200 UNSCEAR 2020 5/2021 FHEE

K55

K56

K57

K58

K59

K60

K61

L1

L2

L3

L4

L5

L6

L7

L8

L9

L10

Kurihara, O., T. Nakagawa, C. Takada et al. Internal doses of three persons staying 110 Km
south of the Fukushima Daiichi Nuclear Power Station during the arrival of radioactive plumes
based on direct measurements. Radiat Prot Dosim 170(1-4): 420-424 (2016).

Kurokawa, K., A. Nakao, H. Tsukada et al. Exchangeability of '*’Cs and K in soils of
agricultural fields after decontamination in the eastern coastal area of Fukushima. Soil Sci Plant
Nutr 65(4): 401-408 (2019).

Kusaba, S., K. Matsuoka, K. Abe et al. Changes in radiocesium concentration in a blueberry
(Vaccinium virgatum Aiton) orchard resulting from radioactive fallout. Soil Sci Plant Nutr
61(1): 169-173 (2015).

Kusaba, S., K. Matsuoka, T. Saito et al. Changes in radiocesium concentration in a Japanese
chestnut (Castanea crenata Sieold & Zucc.) orchard following radioactive fallout. Soil Sci Plant
Nutr 61(1): 165-168 (2015).

Kusakabe, M., S. Oikawa, H. Takata et al. Spatiotemporal distributions of Fukushima-derived
radionuclides in nearby marine surface sediments. Biogeosciences 10(7): 5019-5030 (2013).

Kusakabe, M., N. Inatomi, H. Takata et al. Decline in radiocesium in seafloor sediments off
Fukushima and nearby prefectures. J Oceanogr 73(5): 529-545 (2017).

Kusuhara, H. and K. Maeda. Determination of kinetic parameters for 123-I thyroid uptake in
healthy Japanese. EPJ Web Conf. 153: 08007 (2017).

Lebel, L.S., R.S. Dickson and G.A. Glowa. Radioiodine in the atmosphere after the Fukushima
Dai-ichi nuclear accident. J Environ Radioact 151 (Pt 1): 82-93 (2016).

Lee, W.J., D.L. Preston, E.S. Cha et al. Thyroid cancer risks among medical radiation workers
in South Korea, 1996-2015. Environ Health 18(1): 19 (2019).

Leggett, R W. A physiological systems model for iodine for use in radiation protection. Radiat
Res 174(4): 496-516 (2010).

Lepage, H., O. Evrard, Y. Onda et al. Depth distribution of cesium-137 in paddy fields across
the Fukushima pollution plume in 2013. J Environ Radioact 147: 157-164 (2015).

Leuraud, K., D.B. Richardson, E. Cardis et al. Ionising radiation and risk of death from
leukaemia and lymphoma in radiation-monitored workers (INWORKS): an international cohort
study. Lancet Haematol 2(7): €276-281 (2015).

Li, P., Y. Gong and M. Komatsuzaki. Temporal dynamics of !*’Cs distribution in soil and soil-
to-crop transfer factor under different tillage systems after the Fukushima Daiichi Nuclear Power
Plant accident in Japan. Sci Total Environ 697: 134060 (2019).

Lian, Y., J. Xiao, X. Ji et al. Protracted low-dose radiation exposure and cataract in a cohort of
Chinese industry radiographers. Occup Environ Med 72(9): 640-647 (2015).

Lien, K.-W., M.-P. Ling and M.-H. Pan. Assessing Japan imported food products radiation doses
and exposure risk following the Fukushima nuclear accident. Expo Health 12(2): 215-225
(2019).

Little, M.P., C.M. Kitahara, E.K. Cahoon et al. Occupational radiation exposure and risk of
cataract incidence in a cohort of US radiologic technologists. Eur J Epidemiol 33(12): 1179-
1191 (2018).

Little, M.P., C.M. Kitahara, E.K. Cahoon et al. Occupational radiation exposure and glaucoma
and macular degeneration in the US radiologic technologists. Sci Rep 8(1): 10481 (2018).



L11

L12

L13

M1

M2

M3

M4

M5

M6

M7

M8

M9

M10

Ml11

M12

M13

MBS B: BEE—RFNREMICH T FHIC LIBEIFWEC DL NILEFE 201

Little, M.P., R. Wakeford, D. Borrego et al. Leukaemia and myeloid malignancy among people
exposed to low doses (<100 mSv) of ionising radiation during childhood: a pooled analysis of
nine historical cohort studies. Lancet Haematol 5(8): e346-¢358 (2018).

Lubin, J.H., M.J. Adams, R. Shore et al. Thyroid cancer following childhood low-dose radiation
exposure: A pooled analysis of nine cohorts. J Clin Endocrinol Metab 102(7): 2575-2583 (2017).

Lyons, P.C., K. Okuda, M.T. Hamilton et al. Rewilding of Fukushima's human evacuation zone.
Front Ecol Environ 18(3): 127-134 (2020).

Madigan, D.J., Z. Baumann, O.E. Snodgrass et al. Radiocesium in Pacific bluefin tuna Thunnus
orientalis in 2012 validates new tracer technique. Environ Sci Technol 47(5): 2287-2294 (2013).

Maeda, M. and M. Oe. Mental health consequences and social issues after the Fukushima
disaster. Asia Pac J Public Health 29(2_suppl): 36S-46S (2017).

MAFF. 2011 livestock statistics. Ministry of Agriculture, Forestry and Fishery, Japan. [Internet]
Available from (http://www.e-stat.go.jp/SG1/estat/List.do?1id=000001099430) on 1 January
2017. (Japanese).

MAFF. Results of examination of radioactive materials in livestock products. Ministry of
Agriculture, Forestry and Fisheries, Japan. [Internet] Available from
(https://www.maff.go.jp/j/kanbo/joho/saigai/seisan_kensa) on 01 March 2020. (Japanese).

MAFF. Results of examination of radioactive materials in agricultural products. Ministry of
Agriculture, Forestry and Fisheries, Japan. [Internet] Available from
(https://www.maff.go.jp/j/kanbo/joho/saigai/s _chosa) on 01 March 2020. (Japanese).

MAFF. Results of examination of radioactive materials in fishery products. Ministry of
Agriculture, Forestry = and  Fisheries, Japan. [Internet] Available from
(https://www.jfa.maff.go.jp/j/housyanou/kekka.html) on 01 March 2020. (Japanese).

Manabe, N., T. Takahashi, M. Endo et al. Effects of “Clean Feeding” management on livestock
products contaminated with radioactive cesium due to the Fukushima Daiichi Nuclear Power
Plant accident. pp.77-90 in: Agricultural Implications of the Fukushima Nuclear Accident (T.M.
Nakanishi and K. Tanoi, eds.). Springer, Tokyo, 2016.

Mashiko, H., H. Yabe, M. Maeda et al. Mental health status of children after the Great East
Japan Earthquake and Fukushima Daiichi Nuclear Power Plant accident. Asia Pac J Public
Health 29(2_suppl): 131S-138S (2017).

Mathieu, A., M. Kajino, I. Korsakissok et al. Fukushima Daiichi—derived radionuclides in the
atmosphere, transport and deposition in Japan: A review. Appl Geochem 91: 122-139 (2018).

Matsuda, K., K. Takagi, A. Tomiya et al. Comparison of radioactive cesium contamination of
lake water, bottom sediment, plankton, and freshwater fish among lakes of Fukushima
Prefecture, Japan after the Fukushima fallout. Fish Sci 81(4): 737-747 (2015).

Matsuda, N., A. Kumagai, A. Ohtsuru et al. Assessment of internal exposure doses in Fukushima
by a whole body counter within one month after the nuclear power plant accident. Radiat Res
179(6): 663-668 (2013).

Matsuda, N., K. Yoshida, K. Nakashima et al. Initial activities of a radiation emergency medical
assistance team to Fukushima from Nagasaki. Radiat Meas 55: 22-25 (2013).

Matsuda, N., S. Mikami, T. Sato et al. Measurements of air dose rates in and around houses in
the Fukushima Prefecture in Japan after the Fukushima accident. J Environ Radioact 166(Pt 3):
427-435 (2017).


http://www.e-stat.go.jp/SG1/estat/List.do?lid=000001099430
https://www.maff.go.jp/j/kanbo/joho/saigai/seisan_kensa
https://www.maff.go.jp/j/kanbo/joho/saigai/s_chosa
https://www.jfa.maff.go.jp/j/housyanou/kekka.html

202 UNSCEAR 2020 5/2021 FHEE

M14

M15

Ml16

M17

M18

M19

M20

M21

M22

M23

M24

M25

M26

M27

Matsumoto, A., H. Myouse, H. Arakawa et al. The effects of sediment transport on temporal
variation in radiocesium concentrations in very shallow water off the southern coast of
Fukushima, Japan. J Environ Radioact 184-185: 6-13 (2018).

Matsunaga, T., J. Koarashi, M. Atarashi-Andoh et al. Comparison of the vertical distributions
of Fukushima nuclear accident radiocesium in soil before and after the first rainy season, with
physicochemical and mineralogical interpretations. Sci Total Environ 447: 301-314 (2013).

Matsushima, N., S. Thara, M. Takase et al. Assessment of radiocesium contamination in frogs
18 months after the Fukushima Daiichi nuclear disaster. Sci Rep 5: 9712 (2015).

Matsuzaki, H., Y. Muramatsu, K. Kato et al. Development of '*I-AMS system at MALT and
measurements of %I concentrations in several Japanese soils. Nucl Instrum Methods Phys Res
B 259(1): 721-726 (2007).

Matsuzaki, H., Y. Muramatsu, T. Ohno et al. Retrospective reconstruction of iodine-131
distribution through the analysis of iodine-129. EPJ Web Conf 153: 08014 (2017).

Men, W., J. Zheng, H. Wang et al. Pu isotopes in the seawater off Fukushima Daiichi Nuclear
Power Plant site within two months after the severe nuclear accident. Environ Pollut 246: 303-
310 (2019).

Meulepas, J.M., C.M. Ronckers, A. Smets et al. Radiation exposure from pediatric CT scans
and subsequent cancer risk in the Netherlands. J Natl Cancer Inst 111(3): 256-263 (2019).

MHLW. Ordinance No. 41. Ministry of Health, Labour and Welfare, Japan. [Internet] Available
from (https://www.mhlw.go.jp/web/t_doc?datald=74101000&dataType=0&pageNo=1) on
21 December 2020.

MHLW. Responses and actions taken by the Ministry of Health, Labour and Welfare of Japan
on radiation protection at works relating to the accident at TEPCO's Fukushima Daiichi Nuclear
Power Plant 7th edition (fiscal year of 2019). Ministry of Health, Labour and Welfare, Japan,
Tokyo, 2020.

MHLW. Report of clinical study subcommittee of epidemiological study on health effects
among radiation workers supported by Industrial Disease Clinical Research Grants. Ministry of
Health, Labour and Welfare, Japan. [Internet] Available from (https:/www.news.johas.go.
jp/hp/pdf/report_r01.pdf) on 27 October 2020. (Japanese).

MHLW. Official communication with the Head of Japanese delegation to the UNSCEAR
secretariat. Ministry of Health, Labour and Welfare, Japan. UNSCEAR 66th session. 2020.

MHLW. About "examination result of study meeting about work outside of ionizing radiation
disorder" and recognition of industrial accident. Ministry of Health, Labour and Welfare, Japan.
[Internet]  Available from  (https://www.mhlw.go.jp/stf/shingi2/0000103364.html) on
17 February 2020. (Japanese).

MHLW. About examination result of "examination meeting about work outside of ionizing
radiation disorder" and recognition of industrial accident. Ministry of Health, Labour and
Welfare, Japan. [Internet] Available from (https://www.mhlw.go.jp/stf/shingi2/
0000134039.html) on 15 February 2020. (Japanese).

MIC. Population census 2010. Ministry of Internal Affairs and Communications, Japan.
[Internet] Available from (https://www.e-stat.go.jp/en/stat-search/files?page=1&toukei=
00200521&bunya_1=02&tstat=000001039448&cycle=0&result page=1&cycle facet=cycle)
on 23 March 2020.


https://www.mhlw.go.jp/web/t_doc?dataId=74101000&dataType=0&pageNo=1
https://www.mhlw.go.jp/stf/shingi2/0000103364.html

M28

M29

M30

M31

M32

M33

M34

M35

M36

M37

M38

M39

M40

M41

MBS B: BESE—RFHREMICH T 3FHIC L IBEIFFEC DL NILEFE 203

Midorikawa, S., M. Murakami and A. Ohtsuru. Harm of overdiagnosis or extremely early
diagnosis behind trends in pediatric thyroid cancer. Cancer 125(22): 4108-4109 (2019).

Mikami, S., T. Maeyama, Y. Hoshide et al. The air dose rate around the Fukushima Dai-ichi
Nuclear Power Plant: its spatial characteristics and temporal changes until December 2012.
J Environ Radioact 139: 250-259 (2015).

Mikami, S., H. Tanaka, H. Matsuda et al. The deposition densities of radiocesium and the air
dose rates in undisturbed fields around the Fukushima Dai-ichi nuclear power plant; their
temporal changes for five years after the accident. J Environ Radioact 210: 105941 (2019).

Minamisoma City. Personal cumulative dose measurement result. Minamisoma city web portal.
[Internet]  Available  from  (https://www.city.minamisoma.lg.jp/portal/health/hoshasen
_hibaku/3/1/index.html) on 17 February 2020. (Japanese).

Mitsutake, N., T. Fukushima, M. Matsuse et al. BRAFV®’E mutation is highly prevalent in
thyroid carcinomas in the young population in Fukushima: a different oncogenic profile from
Chernobyl. Sci Rep 5: 16976 (2015).

Miura, H., Y. Kurihara, A. Sakaguchi et al. Discovery of radiocesium-bearing microparticles in
river water and their influence on the solid-water distribution coefficient (Kq) of radiocesium in
the Kuchibuto River in Fukushima. Geochem J 52(2): 145-154 (2018).

Miyatake, H., M. Kawai, N. Yoshizawa et al. Estimation of internal dose from tap water after
the Fukushima Daiichi Nuclear Power Station accident using newly obtained data. J Radiat Res
61(2): 231-236 (2020).

Miyazawa, Y., Y. Masumoto, S.M. Varlamov et al. Inverse estimation of source parameters of
oceanic radioactivity dispersion models associated with the Fukushima accident.
Biogeosciences 10(4): 2349-2363 (2013).

ML. Criteria for approving occupational/non-occupational diseases related to ionizing radiation
disease. Director-General's notice No. 810. Ministry of Labour, Japan, 1976. (Japanese).

MOE. Decontamination Guidelines Ver.1, December 201 1. Ministry of the Environment, Japan,
2011.

MOE. FY 2014 Decontamination Report -A compilation of experiences to date on
decontamination for the living environment conducted by the Ministry of the Environment-,
March 2015. Ministry of the Environment, Japan. [Internet] Available from
(http://josen.env.go.jp/en/policy document/) on 10 September 2020.

MOE. Decontamination projects for radioactive contamination discharged by Tokyo Electric
Power Company Fukushima Daiichi Nuclear Power Station accident, March 2018. Ministry of
the Environment, Japan. [Internet] Available from (http://josen.env.go.jp/en/policy document/)
on 10 September 2020.

MOE. Act on special measures concerning the handling of environment pollution by radioactive
materials discharged by the NPS accident associated with the Tohoku District - off the Pacific
Ocean earthquake that occurred on March 11, 2011. Ministry of the Environment, Japan.
[Internet] Available from (http://josen.env.go.jp/en/framework/pdf/basic principles.pdf) on
17 September 2020.

MOE. Off-site environmental remediation in affected areas in Japan. July 2020. Ministry of the
Environment, Japan. [Internet] Available from (http://josen.env.go.jp/en/pdf/environmental
_remediation_2007.pdf) on 17 September 2020.


http://josen.env.go.jp/en/policy_document/
http://josen.env.go.jp/en/policy_document/
http://josen.env.go.jp/en/framework/pdf/basic_principles.pdf

204 UNSCEAR 2020 5/2021 FHEE

M42

M43

M44

M45

M46
M47

M48

M49

M50

N1

N2

N3

N4

N5

Moller, A.P., A. Hagiwara, S. Matsui et al. Abundance of birds in Fukushima as judged from
Chernobyl. Environ Pollut 164: 36-39 (2012).

Momose, T., C. Takada, T. Nakagawa et al. Whole-body counting of Fukushima residents after
the TEPCO Fukushima Daiichi nuclear power station accident. pp.67-82 in: The Ist NIRS
Symposium on Reconstruction of Early Internal Dose in the TEPCO Fukushima Daiichi Nuclear
Power Station Accident (O. Kurihara et al., eds.). National Institute of Radiological Sciences,
Chiba, 2012.

Moriizumi, J., A. Oku, N. Yaguchi et al. Spatial distributions of atmospheric concentrations of
radionuclides on 15 March 2011 discharged by the Fukushima Dai-ichi Nuclear Power Plant
accident estimated from Nal(T1) pulse height distributions measured in Ibaraki Prefecture.
J Nucl Sci Technol 57(5): 495-513 (2019).

Morita, N., M. Miura, M. Yoshida et al. Spatiotemporal characteristics of internal radiation
exposure in evacuees and first responders after the radiological accident in Fukushima. Radiat
Res 180(3): 299-306 (2013).

Mousseau, T.A. and A.P. Mgller. Instant symposium. Am Entomol 58(3): 142-154 (2012).

Murakami, M. and T. Oki. Estimated dietary intake of radionuclides and health risks for the
citizens of Fukushima City, Tokyo, and Osaka after the 2011 nuclear accident. PLoS One 9(11):
el12791 (2014).

Murakami, M., S. Nomura, M. Tsubokura et al. Radiation doses and decontamination effects in
Minamisoma city: airborne and individual monitoring after the Fukushima nuclear accident.
J Radiol Prot 39(4): N27-N35 (2019).

Muramatsu, Y., Y. Takada, H. Matsuzaki et al. AMS analysis of '?°I in Japanese soil samples
collected from background areas far from nuclear facilities. Quat Geochronol 3(3): 291-297
(2008).

Muramatsu, Y., H. Matsuzaki, C. Toyama et al. Analysis of '*I in the soils of Fukushima
Prefecture: preliminary reconstruction of '*'I deposition related to the accident at Fukushima
Daiichi Nuclear Power Plant (FDNPP). J Environ Radioact 139: 344-350 (2015).

Nagai, H., H. Terada, K. Tsuduki et al. Updating source term and atmospheric dispersion
simulations for the dose reconstruction in Fukushima Daiichi Nuclear Power Station accident.
EPJ Web Conf 153: 08012 (2017).

Nagataki, S., K. Shizume and K. Nakao. Thyroid function in chronic excess iodide ingestion:
comparison of thyroidal absolute iodine uptake and degradation of thyroxine in euthyroid
Japanese subjects. J Clin Endocrinol Metab 27(5): 638-647 (1967).

Nagataki, S. and N. Takamura. A review of the Fukushima nuclear reactor accident: radiation
effects on the thyroid and strategies for prevention. Curr Opin Endocrinol Diabetes Obes 21(5):
384-393 (2014).

Nakai, W., N. Okada, S. Ohashi et al. Evaluation of '3’Cs accumulation by mushrooms and trees
based on the aggregated transfer factor. J Radioanal Nucl Chem 303(3): 2379-2389 (2015).

Nakajima, T., S. Misawa, Y. Morino et al. Model depiction of the atmospheric flows of
radioactive cesium emitted from the Fukushima Daiichi Nuclear Power Station accident. Prog
Earth Planetary Sci 4(1): 2 (2017).



N6

N7

N8

N9

N10

N11

N12

N13

N14

NI15

N16

01

02

03

MBS B: BEE—RFNREMICH T FHIC LIMEIFBEC DL NILEFE 205

Nakao, A., A. Takeda, S. Ogasawara et al. Relationships between paddy soil radiocesium
interception potentials and physicochemical properties in Fukushima, Japan. J Environ Qual
44(3): 780-788 (2015).

Nakashima, K., M. Orita, N. Fukuda et al. Radiocesium concentrations in wild mushrooms
collected in Kawauchi Village after the accident at the Fukushima Daiichi Nuclear Power Plant.
Peer J 3: 1427 (2015).

Nakaya, T., K. Takahashi, H. Takahashi et al. Spatial analysis of the geographical distribution
of thyroid cancer cases from the first-round thyroid ultrasound examination in Fukushima
Prefecture. Sci Rep 8(1): 17661 (2018).

Nemoto, Y., R. Saito and H. Oomachi. Seasonal variation of cesium-137 concentration in Asian
black bear (Ursus thibetanus) and wild boar (Sus scrofa) in Fukushima Prefecture, Japan. PLoS
One 13(7): €0200797 (2018).

Nihei, N. and K. Nemoto. Radiocesium accumulation in koshiabura (Eleutherococcus
sciadophylloides) and other wild vegetables in Fukushima Prefecture. pp.77-83 in: Agricultural
Implications of the Fukushima Nuclear Accident (IIT) (T.M. Nakanishi et al., eds.). Springer
Singapore, Singapore, 2019.

Nikiforov, Y.E. Radiation-induced thyroid cancer: what we have learned from Chernobyl.
Endocr Pathol 17(4): 307-317 (2006).

Nishihara, K., H. Iwamoto and K. Suyama. Estimation of fuel compositions in Fukushima-
Daiichi Nuclear Power Plant. JAEA-Data/Code 2012-018. Japan Atomic Energy Agency,
Tokaimura, 2012.

Nomura, S., M. Tsubokura, R. Hayano et al. Comparison between direct measurements and
modeled estimates of external radiation exposure among school children 18 to 30 months after
the Fukushima nuclear accident in Japan. Environ Sci Technol 49(2): 1009-1016 (2015).

Nomura, S., M. Blangiardo, M. Tsubokura et al. Post-nuclear disaster evacuation and survival
amongst elderly people in Fukushima: A comparative analysis between evacuees and non-
evacuees. Prev Med 82: 77-82 (2016).

Nomura, S., M. Tsubokura, T. Furutani et al. Dependence of radiation dose on the behavioral
patterns among school children: a retrospective analysis 18 to 20 months following the 2011
Fukushima nuclear incident in Japan. J Radiat Res 57(1): 1-8 (2016).

NRA. Environmental radiation database. Nuclear Regulation Authority. [Internet] Available
from (https://search.kankyo-hoshano.go.jp/serviet/search.top) on 01 March 2020. (Japanese).

Ochiai, K., S. Hayama, S. Nakiri et al. Low blood cell counts in wild Japanese monkeys after
the Fukushima Daiichi nuclear disaster. Sci Rep 4: 5793 (2014).

Ochiai, S., H. Hasegawa, H. Kakiuchi et al. Temporal variation of post-accident atmospheric
137Cs in an evacuated area of Fukushima Prefecture: Size-dependent behaviors of *’Cs-bearing
particles. J Environ Radioact 165: 131-139 (2016).

Oe, M., S. Fujii, M. Maeda et al. Three-year trend survey of psychological distress, post-
traumatic stress, and problem drinking among residents in the evacuation zone after the
Fukushima Daiichi Nuclear Power Plant accident [The Fukushima Health Management Survey].
Psychiatry Clin Neurosci 70(6): 245-252 (2016).


https://search.kankyo-hoshano.go.jp/servlet/search.top

206 UNSCEAR 2020 5/2021 FHEE

04

05

06

o7

08

09

010

Ol1

012

013

014

015

016

017

018

Ohba, T., A. Hasegawa, Y. Kohayagawa et al. Body surface contamination levels of residents
under different evacuation scenarios after the Fukushima Daiichi Nuclear Power Plant accident.
Health Phys 113(3): 175-182 (2017).

Ohba, T., T. Ishikawa, H. Nagai et al. Reconstruction of residents' thyroid equivalent doses from
internal radionuclides after the Fukushima Daiichi nuclear power station accident. Sci Rep
10(1): 3639 (2020).

Ohira, T., M. Hosoya, S. Yasumura et al. How lifestyle affects health--changes in health status
before and after the earthquake. Fukushima J Med Sci 60(2): 211-212 (2014).

Ohira, T., H. Takahashi, S. Yasumura et al. Comparison of childhood thyroid cancer prevalence
among 3 areas based on external radiation dose after the Fukushima Daiichi nuclear power plant
accident: The Fukushima health management survey. Medicine (Baltimore) 95(35): e4472
(2016).

Ohira, T., H. Takahashi and S. Yasumura. The Authors Respond. Epidemiology 29(6): e57-e58
(2018).

Ohira, T., H. Takahashi, S. Yasumura et al. Associations between childhood thyroid cancer and
external radiation dose after the Fukushima Daiichi Nuclear Power Plant accident.
Epidemiology 29(4): €32-¢34 (2018).

Ohira, T., A. Ohtsuru, S. Midorikawa et al. External radiation dose, obesity, and risk of
childhood thyroid cancer after the Fukushima Daiichi Nuclear Power Plant accident: The
Fukushima Health Management Survey. Epidemiology 30(6): 853-860 (2019).

Ohira, T., H. Takahashi and S. Yasumura. The Authors Respond. Epidemiology 30(2): ell
(2019).

Ohira, T., H. Shimura, F. Hayashi et al. Absorbed radiation doses in the thyroid as estimated by
UNSCEAR and subsequent risk of childhood thyroid cancer following the Great East Japan
Earthquake. J Radiat Res 61(2): 243-248 (2020).

Ohmori, H., Y. Sasaki, K. Tajima et al. Radioactive caesium concentrations in pigs fed brown
rice contaminated by the Tokyo Electric Power Company Fukushima Daiichi nuclear power
plant. Livestock Sci 159: 156-160 (2014).

Ohmori, Y., M. Kajikawa, S. Nishida et al. The effect of fertilization on cesium concentration
of rice grown in a paddy field in Fukushima Prefecture in 2011 and 2012. J Plant Res 127(1):
67-71 (2014).

Ohse, K., K. Kitayama, S. Suenaga et al. Concentration of radiocesium in rice, vegetables, and
fruits cultivated in the evacuation area in Okuma Town, Fukushima. J Radioanal Nucl Chem
303(2): 1533-1537 (2015).

Ohtsuru, A., S. Midorikawa, T. Ohira et al. Incidence of thyroid cancer among children and
young adults in Fukushima, Japan, screened with 2 rounds of ultrasonography within 5 years of
the 2011 Fukushima Daiichi Nuclear Power Station accident. JAMA Otolaryngol Head Neck
Surg 145(1): 4-11 (2019).

Oikawa, S., H. Takata, T. Watabe et al. Distribution of the Fukushima-derived radionuclides in
seawater in the Pacific off the coast of Miyagi, Fukushima, and Ibaraki Prefectures, Japan.
Biogeosciences 10(7): 5031-5047 (2013).

Oinuma, H., K. Yanai, H. Matsuyama et al. Inhibitory effect of zeolite and bentonite on
absorption radioactive cesium in daily cattle. Tohoku J Agric Res 65: 89-90 (2012). (Japanese).



019

020

021

022

023

024

025

P1

P2

P3

P4

P5

P6

Ql

R1

R2

MBS B: BESE—RFHREMICH T 3FHIC LIMEIFFEC DL NILEFE 207

Oinuma, H., M. Saito, Y. Oda et al. Effect of zeolite supplementation on the transfer of
radioactive cesium from diet in dairy cows. Nihon Chikusan Gakkaiho 84(3): 333-339 (2013).
(Japanese).

Okano, T., H. Ishiniwa, M. Onuma et al. Effects of environmental radiation on testes and
spermatogenesis in wild large Japanese field mice (4podemus speciosus) from Fukushima. Sci
Rep 6: 23601 (2016).

Omori, Y., M. Hosoda, F. Takahashi et al. Japanese population dose from natural radiation.
J Radiol Prot 40(3): R99-R140 (2020).

Otosaka, S. and Y. Kato. Radiocesium derived from the Fukushima Daiichi Nuclear Power Plant

accident in seabed sediments: initial deposition and inventories. Environ Sci Process Impacts
16(5): 978-990 (2014).

Otosaka, S. Processes affecting long-term changes in '*’Cs concentration in surface sediments
off Fukushima. J Oceanogr 73(5): 559-570 (2017).

Otosaka, S., Y. Satoh, T. Suzuki et al. Distribution and fate of '*°I in the seabed sediment off
Fukushima. J Environ Radioact 192: 208-218 (2018).

Oura, Y., M. Ebihara, H. Tsuruta et al. A database of hourly atmospheric concentrations of
radiocesium ('**Cs and '*’Cs) in suspended particulate matter collected in March 2011 at 99 air
pollution monitoring stations in eastern Japan. J Nucl Radiochem Sci 15(2): 1-12 (2015).

Park, S., C.M. Oh, H. Cho et al. Association between screening and the thyroid cancer
"epidemic" in South Korea: evidence from a nationwide study. BMJ 355: 15745 (2016).

Petoussi-Henss, N., H. Schlattl, M. Zankl et al. Organ doses from environmental exposures
calculated using voxel phantoms of adults and children. Phys Med Biol 57(18): 5679-5713
(2012).

Povinec, P.P., K. Hirose and M. Aoyama. Radiostrontium in the western North Pacific:
characteristics, behavior, and the Fukushima impact. Environ Sci Technol 46(18): 10356-10363
(2012).

Povinec, P.P. and K. Hirose. Fukushima radionuclides in the NW Pacific, and assessment of
doses for Japanese and world population from ingestion of seafood. Sci Rep 5: 9016 (2015).

Powell, N., S. Jeremiah, M. Morishita et al. Frequency of BRAF T1796A mutation in papillary
thyroid carcinoma relates to age of patient at diagnosis and not to radiation exposure. J Pathol
205(5): 558-564 (2005).

Preston, D.L., H. Cullings, A. Suyama et al. Solid cancer incidence in atomic bomb survivors
exposed in utero or as young children. J Natl Cancer Inst 100(6): 428-436 (2008).

Qiu, X., S.L. Undap, M. Honda et al. Pollution of radiocesium and radiosilver in wharf roach
(Ligia sp.) by the Fukushima Dai-ichi Nuclear Power Plant accident. J] Radioanal Nucl Chem
311(1): 121-126 (2016).

Ramzaev, V., A. Barkovsky, A. Gromov et al. Fukushima fallout in Sakhalin Region, Russia,
part 3: ¥7Cs and '**Cs in cow’s milk. Radiat Hyg 11(3): 40-55 (2018).

Richardson, D.B., E. Cardis, R.D. Daniels et al. Risk of cancer from occupational exposure to
ionising radiation: retrospective cohort study of workers in France, the United Kingdom, and
the United States (INWORKS). BMJ 351: h5359 (2015).



208 UNSCEAR 2020 5/2021 FHEE

R3

R4

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

S14

Ronckers, C.M., C.A. Erdmann and C.E. Land. Radiation and breast cancer: a review of current
evidence. Breast Cancer Res 7(1): 21-32 (2005).

Rosenberg, B.L., J.E. Ball, K. Shozugawa et al. Radionuclide pollution inside the Fukushima
Daiichi exclusion zone, part 1: Depth profiles of radiocesium and strontium-90 in soil. Appl
Geochem 85: 201-208 (2017).

Saito, K., I. Tanihata, M. Fujiwara et al. Detailed deposition density maps constructed by large-
scale soil sampling for gamma-ray emitting radioactive nuclides from the Fukushima Dai-ichi
Nuclear Power Plant accident. J Environ Radioact 139: 308-319 (2015).

Saito, K., S. Mikami, M. Andoh et al. Summary of temporal changes in air dose rates and
radionuclide deposition densities in the 80 km zone over five years after the Fukushima Nuclear
Power Plant accident. J Environ Radioact 210: 105878 (2019).

Saito, T., K. Takahashi, T. Makino et al. Effect of application timing of potassium fertilizer on
root uptake of 1*’Cs in brown rice. J] Radioanal Nucl Chem 303(2): 1585-1587 (2015).

Sakaguchi, A., P. Steier, Y. Takahashi et al. Isotopic compositions of 2°U and Pu isotopes in
"black substances" collected from roadsides in Fukushima prefecture: fallout from the
Fukushima Dai-ichi nuclear power plant accident. Environ Sci Technol 48(7): 3691-3697 (2014).

Sakumi, A., R. Miyagawa, Y. Tamari et al. External effective radiation dose to workers in the
restricted area of the Fukushima Daiichi Nuclear Power Plant during the third year after the
Great East Japan Earthquake. J Radiat Res 57(2): 178-181 (2016).

Sanial, V., K.O. Buesseler, M.A. Charette et al. Unexpected source of Fukushima-derived
radiocesium to the coastal ocean of Japan. Proc Natl Acad Sci USA 114(42): 11092-11096 (2017).

Sasaki, Y., H. Abe, K. Mitachi et al. The transfer of radiocesium from the bark to the stemflow
of chestnut trees (Castanea crenata) contaminated by radionuclides from the Fukushima Dai-
ichi nuclear power plant accident. J Environ Radioact 161: 58-65 (2016).

Sato, L., J. Sasaki, H. Satoh et al. Decreased blood cell counts were not observed in cattle living
in the "difficult-to-return zone" of the Fukushima nuclear accident. Anim Sci J 90(1): 128-134
(2019).

Sato, M., D. Takata, K. Tanoi et al. Radiocesium transfer into the fruit of deciduous fruit trees
contaminated during dormancy. Soil Sci Plant Nutr 61(1): 156-164 (2015).

Sato, M., A. Kuwana, H. Minami et al. Long-term changes of *’Cs activity concentration in
fruit and leaf of deciduous fruits during both period of young and mature fruit stage. The 20th
Workshop on Environmental Radioactivity. High Energy Accelerator Research Organization,
Tsukuba, 2019. (Japanese).

Sato, M., K. Matsuoka, T. Takase et al. Vertical migration of '*’Cs in Japanese orchards after
the Fukushima Daiichi Nuclear Power Plant accident. Hort J 88: 150-163 (2019).

Sato, O., S. Nonaka and J.I. Tada. Intake of radioactive materials as assessed by the duplicate
diet method in Fukushima. J Radiol Prot 33(4): 823-838 (2013).

Sato, Y., M. Takigawa, T.T. Sekiyama et al. Model intercomparison of atmospheric '*’Cs from
the Fukushima Daiichi Nuclear Power Plant accident: Simulations based on identical input data.
J Geophys Res 123(20): 11748-11765 (2018).

Satou, Y., K. Sueki, K. Sasa et al. First successful isolation of radioactive particles from soil
near the Fukushima Daiichi Nuclear Power Plant. Anthropocene 14: 71-76 (2016).



S15

S16

S17

S18

S19

S20

S21

S22

S23

S24

S25

S26

S27

S28

S29

S30

MBS B: BEE—RFAREMICH T SFHC LIBEIHFEWE DL NIV EFZE 209

Satou, Y., K. Sueki, K. Sasa et al. Analysis of two forms of radioactive particles emitted during
the early stages of the Fukushima Dai-ichi Nuclear Power Station accident. Geochem J 52(2):
137-143 (2018).

Saunier, O., A. Mathieu, T. Sekiyama et al. A new perspective on the Fukushima releases
brought by newly available air concentration observations (Tsuruta et al., 2014) and reliable
meteorological fields. EGU General Assembly Conference. 2016.

Scherb, H.H., K. Mori and K. Hayashi. Increases in perinatal mortality in prefectures
contaminated by the Fukushima nuclear power plant accident in Japan: A spatially stratified
longitudinal study. Medicine (Baltimore) 95(38): e4958 (2016).

Schneider, S., C. Walther, S. Bister et al. Plutonium release from Fukushima Daiichi fosters the
need for more detailed investigations. Sci Rep 3: 2988 (2013).

Schiiz, J., I. Deltour, L.Y. Krestinina et al. In utero exposure to radiation and haematological
malignancies: pooled analysis of Southern Urals cohorts. BrJ Cancer 116(1): 126-133 (2017).

SCJ. A review of the model comparison of transportation and deposition of radioactive materials
released to the environment as a result of the Tokyo Electric Power Company’s Fukushima
Daiichi Nuclear Power Plant accident. Sectional Committee on Nuclear Accident, Science
Council of Japan, Tokyo, 2014.

Shi, E., Y. Cui, Q. Zhang et al. Radioactive impact of the Fukushima nuclear accident on
Shenyang in the northeast of China. J Radiol Prot 34(1): 223-229 (2014).

Shibata, Y., V.B. Masyakin, G.D. Panasyuk et al. A comparative study on thyroid diseases
among children in Gomel region, Belarus. Int Congr 1234: 121-126 (2002).

Shigenobu, Y., K. Fuyjimoto, D. Ambe et al. Radiocesium contamination of greenlings
(Hexagrammos otakii) off the coast of Fukushima. Sci Rep 4: 6851 (2014).

Shimura, H., T. Sobue, H. Takahashi et al. Findings of thyroid ultrasound examination within
3 years after the Fukushima Nuclear Power Plant accident: The Fukushima Health Management
Survey. J Clin Endocrinol Metab 103(3): 861-869 (2018).

Shimura, T., I. Yamaguchi, H. Terada et al. Radiation occupational health interventions offered
to radiation workers in response to the complex catastrophic disaster at the Fukushima Daiichi
Nuclear Power Plant. J Radiat Res 56(3): 413-421 (2015).

Shinano, T. Mitigation of radioactive contamination from farmland environment and
agricultural products. Modern Environ Sci Engr 2: 454-461 (2016).

Shinano, T. and T. Wada. Long-term environmental dynamics of radioceaesium and future
prediction in agriculture and fisheries - From the viewpoint of agriculture and fisheries.
Radioisotopes 69(1): 31-42 (2020).

Shiozawa, S., K. Tanoi, K. Nemoto et al. Vertical concentration profiles of radioactive caesium
and convective velocity in soil in a paddy field in Fukushima. Radioisotopes 60(8): 323-328
(2011).

Shore, R.E., H.L. Beck, J.D. Boice Jr et al. Recent epidemiologic studies and the Linear No-
Threshold model for radiation protection-considerations regarding NCRP commentary 27.
Health Phys 116(2): 235-246 (2019).

Smith, J. Field evidence of significant effects of radiation on wildlife at chronic low dose rates
is weak and often misleading. A comment on "Is non-human species radiosensitivity in the lab



210 UNSCEAR 2020 /2021 FHEE

S31

S32

S33

S34

S35

S36

S37

S38

S39

S40

S41

S42

S43

S44

S45

a good indicator of that in the field? Making the comparison more robust" by Beaugelin-Seiller
et al. J Environ Radioact 211: 105895 (2020).

Smith, J.N., R M. Brown, W.J. Williams et al. Arrival of the Fukushima radioactivity plume in
North American continental waters. Proc Natl Acad Sci USA 112(5): 1310-1315 (2015).

Smith, J.N., V. Rossi, K.O. Buesseler et al. Recent transport history of Fukushima radioactivity
in the northeast Pacific Ocean. Environ Sci Technol 51(18): 10494-10502 (2017).

Smith, J.T., K. Tagami and S. Uchida. Time trends in radiocaesium in the Japanese diet
following nuclear weapons testing and Chernobyl: Implications for long term contamination
post-Fukushima. Sci Total Environ 601-602: 1466-1475 (2017).

Snow, M.S., D.C. Snyder and J.E. Delmore. Fukushima Daiichi reactor source term attribution
using cesium isotope ratios from contaminated environmental samples. Rapid Commun Mass
Spectrom 30(4): 523-532 (2016).

Sohtome, T., T. Wada, T. Mizuno et al. Radiological impact of TEPCO's Fukushima Dai-ichi
Nuclear Power Plant accident on invertebrates in the coastal benthic food web. J Environ
Radioact 138: 106-115 (2014).

Steinhauser, G., T. Niisoe, K.H. Harada et al. Post-accident sporadic releases of airborne
radionuclides from the Fukushima Daiichi Nuclear Power Plant site. Environ Sci Technol
49(24): 14028-14035 (2015).

Steinhauser, G. Anthropogenic radioactive particles in the environment. J Radioanal Nucl Chem
318(3): 1629-1639 (2018).

Strand, P., T. Aono, J. Brown et al. Assessment of Fukushima-derived radiation doses and
effects on wildlife in Japan. Environ Sci Technol Lett 1: 198-203 (2014).

Strand, P., S. Sundell-Bergman, J.E. Brown et al. On the divergences in assessment of
environmental impacts from ionising radiation following the Fukushima accident. J Environ
Radioact 169-170: 159-173 (2017).

Sugimoto, A., S. Gilmour, M. Tsubokura et al. Assessment of the risk of medium-term internal
contamination in Minamisoma City, Fukushima, Japan, after the Fukushima Dai-ichi nuclear
accident. Environ Health Perspect 122(6): 587-593 (2014).

Sugiura, Y., C. Takenaka, T. Kanesasi et al. Radiocesium accumulation characteristics in woody
plants koshiabura. 62nd Annual Meeting of Ecological Society of Japan. Ecological Society of
Japan, Kagoshima, Japan, 2015. (Japanese).

Sunaga, Y., H. Harada and T. Kawachi. Weathering half-life of radioactive cesium for winter
rye (Secale cereale L.) and Italian ryegrass (Lolium multiflorum Lam.) directly contaminated by
the 2011 Fukushima Daiichi Nuclear Power Station accident. Soil Sci Plant Nutr 61(2): 200-211
(2015).

Sunaga, Y. and H. Harada. Simple method for estimating soil mass loading onto plant surface
using magnetic material content as a soil indicator - Influence of soil adhesion to vegetation on
radioactive cesium concentration in forage. J Environ Radioact 164: 125-132 (2016).

Suseno, H., .B. Wahono, M. Muslim et al. Status of *’Cs concentrations in sea water at the
inlets of the Indonesian Through Flow (ITF). Reg Stud Mar Sci 10: 81-85 (2017).

Suseno, H. and I.B. Wahono. Present status of '3’Cs in seawaters of the Lombok Strait and the
Flores Sea at the Indonesia Through Flow (ITF) following the Fukushima accident. Mar Pollut
Bull 127: 458-462 (2018).



S46

S47

S48

S49

S50

S51

S52

S53

Tl

T2

T3

T4

T5

T6

T7

MBS B: BEE—RFOREMICH T FHIC LIBEIFREC DL NILEFE 211

Suto, Y., M. Hirai, M. Akiyama et al. Biodosimetry of restoration workers for the Tokyo Electric
Power Company (TEPCO) Fukushima Daiichi nuclear power station accident. Health Phys
105(4): 366-373 (2013).

Suto, Y. Review of cytogenetic analysis of restoration workers for Fukushima Daiichi nuclear
power station accident. Radiat Prot Dosim 171(1): 61-63 (2016).

Suzuki, H., T. Ohira, Y. Takeishi et al. Increased prevalence of atrial fibrillation after the Great
East Japan Earthquake: Results from the Fukushima Health Management Survey. Int J Cardiol
198: 102-105 (2015).

Suzuki, K., S. Watanabe, Y. Onozeki et al. Body-size effect and dynamics of radiocesium for
wakasagi Hypomesus nipponensis. Bunseki kagaku 66(3): 195-200 (2017).

Suzuki, K., S. Watanabe, Y. Yuasa et al. Radiocesium dynamics in the aquatic ecosystem of
Lake Onuma on Mt. Akagi following the Fukushima Dai-ichi Nuclear Power Plant accident. Sci
Total Environ 622-623: 1153-1164 (2018).

Suzuki, K., V. Saenko, S. Yamashita et al. Radiation-induced thyroid cancers: Overview of
molecular signatures. Cancers (Basel) 11(9): 1290 (2019).

Suzuki, S., S. Suzuki, T. Fukushima et al. Comprehensive survey results of childhood thyroid
ultrasound examinations in Fukushima in the first four years after the Fukushima Daiichi
Nuclear Power Plant accident. Thyroid 26(6): 843-851 (2016).

Suzuki, Y. Influences of radiation on carp from farm ponds in Fukushima. J Radiat Res 56
(Suppl 1):119-123 (2015).

Tagami, K., S. Uchida, Y. Uchihori et al. Specific activity and activity ratios of radionuclides in
soil collected about 20 km from the Fukushima Daiichi Nuclear Power Plant: Radionuclide
release to the south and southwest. Sci Total Environ 409(22): 4885-4888 (2011).

Tagami, K. and S. Uchida. Effective half-lives of '¥’Cs in giant butterbur and field horsetail, and
the distribution differences of potassium and *’Cs in aboveground tissue parts. J Environ
Radioact 141: 138-145 (2015).

Tagami, K., B.J. Howard and S. Uchida. The time-dependent transfer factor of radiocesium from
soil to game animals in Japan after the Fukushima Dai-ichi nuclear accident. Environ Sci
Technol 50(17): 9424-9431 (2016).

Tagami, K. Effective half-lives of radiocesium in terrestrial plants observed after nuclear power
plant accidents. pp.125-138 in: Impact of Cesium on Plants and the Environment. Springer,
2017.

Tagami, K. and S. Uchida. Estimation of wild mushroom species with low radiocaesium
concentrations under natural conditions. Radioisotopes 66(8): 277-287 (2017). (Japanese).

Tagami, K., S. Uchida and N. Ishii. Effects of indoor and outdoor cultivation conditions on '*’Cs
concentrations in cultivated mushrooms produced after the Fukushima Daiichi Nuclear Power
Plant accident. J Sci Food Agric 97(2): 600-605 (2017).

Tagami, K., H. Tsukada, S. Uchida et al. Changes in the soil to brown rice concentration ratio
of radiocaesium before and after the Fukushima Daiichi Nuclear Power Plant accident in 2011.
Environ Sci Technol 52(15): 8339-8345 (2018).



212 UNSCEAR 2020 5/2021 FHEE

T8

T9

T10

TI1

T12

T13

T14

T15

T16

T17

TI18

T19

T20

T21

Tagami, K., N. Ishii and S. Uchida. Obtaining concentration ratio of '¥’Cs in edible biota
(excluding fish) in marine and freshwater environments by literature survey - Comparison of
concentration ratio data before and after the Fukushima Nuclear Power Plant accident.
Houshakagaku 40: 3-13 (2019). (Japanese).

Tagami, K., S. Uchida, T. Shinano et al. Comparisons of effective half-lives of radiocesium in
Japanese tea plants after two nuclear accidents, Chernobyl and Fukushima. J Environ Radioact
213: 106109 (2020).

Takahara, S., T. Abe, M. lijima et al. Statistical characterization of radiation doses from external
exposures and relevant contributors in Fukushima prefecture. Health Phys 107(4): 326-335
(2014).

Takahashi, T., Y. Emoto, M. Endo et al. Changes in radionuclide levels in milk from the cow
supplied with pasture grown in Ibaraki Prefecture, after the accident in Fukushima Daiichi
Nuclear Power Plant. Radioisotopes 61(11): 551-554 (2012).

Takai, S., T. Sawaguchi and S. Takeda. Dose estimation in recycling of decontamination soil
resulting from the Fukushima NPS accident for road embankments. Health Phys 115(4): 439-
447 (2018).

Takata, D., E. Yasunaga, K. Tanoi et al. Radioactivity distribution of the fruit trees ascribable
to radioactive fall out (IT): Transfer of radiocaesium from soil in 2011 when Fukushima Daiichi
Nuclear Power Plant accident happened. Radioisotopes 61(10): 517-521 (2012). (Japanese).

Takata, D., E. Yasunaga, K. Tanoi et al. Radioactivity distribution of the fruit trees ascribable
to radioactive fall out (IV): Caesium content and its distribution in peach trees. Radioisotopes
61(12): 607-612 (2012). (Japanese).

Takata, D. Distribution of radiocesium from the radioactive fallout in fruit trees. pp.143-162 in:
Agricultural Implications of the Fukushima Nuclear Accident (T.M. Nakanishi and K. Tanoi,
eds.). Springer Japan, Tokyo, 2013.

Takata, D., M. Sato, K. Abe et al. Radioactivity distribution of the fruit trees ascribable to
radioactive fall out (V): Transfer of caesium-137 from scion to other organs in 'Kyoho' grapes.
Radioisotopes 62(7): 455-459 (2013). (Japanese).

Takata, D., E. Yasunaga, K. Tanoi et al. Radioactivity distribution of the fruit trees ascribable
to radioactive fall out (VII): The changes of the radiocaesium concentration of peach branch two
years after Fukushima Daiichi Nuclear Power Plant accident. Radioisotopes 62(8): 539-544
(2013). (Japanese).

Takata, D. The transition of radiocesium in peach trees after the Fukushima nuclear accident.
pp-85-94 in: Agricultural Implications of the Fukushima Nuclear Accident (IIT) (T.M. Nakanishi
et al., eds.). Springer Singapore, Singapore, 2019.

Takata, H., M. Kusakabe, N. Inatomi et al. Appearances of Fukushima Daiichi Nuclear Power
Plant-derived '3’Cs in coastal waters around Japan: Results from marine monitoring off nuclear
power plants and facilities, 1983-2016. Environ Sci Technol 52(5): 2629-2637 (2018).

Takata, H., M.P. Johansen, M. Kusakabe et al. A 30-year record reveals re-equilibration rates of
137Cs in marine biota after the Fukushima Dai-ichi nuclear power plant accident: Concentration
ratios in pre- and post-event conditions. Sci Total Environ 675: 694-704 (2019).

Takeda, A., H. Tsukada, N. Yamaguchi et al. Relationship between the radiocesium interception
potential and the transfer of radiocesium from soil to soybean cultivated in 2011 in Fukushima
Prefecture, Japan. J Environ Radioact 137: 119-124 (2014).



T22

T23

T24

T25

T26

T27

T28

T29

T30

T31

T32

T33

T34

T35

T36

MBS B: BEE—RFHREMICH T 3B LIMEIFFEC DL NILEFE 213

Tanigawa, K., Y. Hosoi, N. Hirohashi et al. Loss of life after evacuation: lessons learned from
the Fukushima accident. Lancet 379(9819): 889-891 (2012).

Tateda, Y., D. Tsumune and T. Tsubono. Simulation of radioactive cesium transfer in the
southern Fukushima coastal biota using a dynamic food chain transfer model. J Environ
Radioact 124: 1-12 (2013).

Tateda, Y., D. Tsumune, T. Tsubono et al. Radiocesium biokinetics in olive flounder inhabiting
the Fukushima accident-affected Pacific coastal waters of eastern Japan. J Environ Radioact
147: 130-141 (2015).

TEPCO. Evaluation of the exposure dose of workers at the Fukushima Daiichi Nuclear Power
Station. Attachment 8, Distribution of thyroid equivalent doses. Tokyo Electric Power Company
(2015).

TEPCO. Press release: Evaluation of the exposure dose of workers at the Fukushima Daiichi
Nuclear Power Station. Table 16, cumulative data of equivalent dose to the lens of the eye by
fiscal year. Tokyo Electric Power Company (2018).

Terada, H., G. Katata, M. Chino et al. Atmospheric discharge and dispersion of radionuclides
during the Fukushima Dai-ichi Nuclear Power Plant accident. Part II: verification of the source
term and analysis of regional-scale atmospheric dispersion. J Environ Radioact 112: 141-154
(2012).

Terada, H., H. Nagai, K. Tsuduki et al. Refinement of source term and atmospheric dispersion
simulations of radionuclides during the Fukushima Daiichi Nuclear Power Station accident.
J Environ Radioact 213: 106104 (2020).

Terasaka, Y., H. Yamazawa, J. Hirouchi et al. Air concentration estimation of radionuclides
discharged from Fukushima Daiichi Nuclear Power Station using Nal(Tl) detector pulse height
distribution measured in Ibaraki Prefecture. J Nucl Sci Technol 53(12): 1919-1932 (2016).

Thakur, P., S. Ballard and R. Nelson. An overview of Fukushima radionuclides measured in the
northern hemisphere. Sci Total Environ 458-460: 577-613 (2013).

Thiry, Y., A. Albrecht and T. Tanaka. Development and assessment of a simple ecological
model (TRIPS) for forests contaminated by radiocesium fallout. J Environ Radioact 190-191:
149-159 (2018).

Thornton, B., S. Ohnishi, T. Ura et al. Continuous measurement of radionuclide distribution off
Fukushima using a towed sea-bed gamma ray spectrometer. Deep Sea Res Part I Oceanorg Res
Pap 79(0): 10-19 (2013).

Toki, H.,, T. Wada, Y. Manabe et al. Relationship between environmental radiation and
radioactivity and childhood thyroid cancer found in Fukushima health management survey. Sci
Rep 10(1): 4074 (2020).

Tokonami, S., M. Hosoda, S. Akiba et al. Thyroid doses for evacuees from the Fukushima
nuclear accident. Sci Rep 2: 507 (2012).

Tronko, M.D., V.A. Saenko, V.M. Shpak et al. Age distribution of childhood thyroid cancer
patients in Ukraine after Chernobyl and in Fukushima after the TEPCO-Fukushima Daiichi NPP
accident. Thyroid 24(10): 1547-1548 (2014).

Tsareva, Y., I. Deltour, M. Sokolnikov et al. Risk of solid cancer in the offspring of female
workers of the Mayak nuclear facility in the Southern Urals, Russian Federation. Radiat Environ
Biophys 55(3): 291-297 (2016).



214 UNSCEAR 2020 5/2021 FHEE

T37

T38

T39

T40

T41

T42

T43

T44

T45

T46

T47

T48

T49

T50

Tsuboi, J., S. Abe, K. Fujimoto et al. Exposure of a herbivorous fish to '**Cs and !*’Cs from the
riverbed following the Fukushima disaster. J Environ Radioact 141: 32-37 (2015).

Tsubokura, M., S. Gilmour, K. Takahashi et al. Internal radiation exposure after the Fukushima
nuclear power plant disaster. JAMA 308(7): 669-670 (2012).

Tsubokura, M., M. Nihei, K. Sato et al. Measurement of internal radiation exposure among
decontamination workers in villages near the crippled Fukushima Daiichi Nuclear Power Plant.
Health Phys 105(4): 379-381 (2013).

Tsubokura, M., S. Kato, T. Morita et al. Assessment of the annual additional effective doses
amongst Minamisoma children during the second year after the Fukushima Daiichi Nuclear
Power Plant disaster. PLoS One 10(6): €0129114 (2015).

Tsubokura, M., M. Murakami, S. Nomura et al. Individual external doses below the lowest
reference level of 1 mSv per year five years after the 2011 Fukushima nuclear accident among
all children in Soma City, Fukushima: A retrospective observational study. PLoS One 12(2):
¢0172305 (2017).

Tsubokura, M., S. Nomura, I. Yoshida et al. Comparison of external doses between radio-
contaminated areas and areas with high natural terrestrial background using the individual
dosimeter 'D-shuttle’ 75 months after the Fukushima Daiichi nuclear power plant accident. J
Radiol Prot 38(1): 273-285 (2018).

Tsubokura, M., M. Murakami, Y. Takebayashi et al. Impact of decontamination on individual
radiation doses from external exposure among residents of Minamisoma City after the 2011
Fukushima Daiichi nuclear power plant incident in Japan: a retrospective observational study.
J Radiol Prot 39(3): 854-871 (2019).

Tsubono, T., K. Misumi, D. Tsumune et al. Evaluation of radioactive cesium impact from
atmospheric deposition and direct release fluxes into the North Pacific from the Fukushima
Daiichi nuclear power plant. Deep Sea Res Part I Oceanorg Res Pap 115: 10-21 (2016).

Tsuda, T., A. Tokinobu, E. Yamamoto et al. Thyroid cancer detection by ultrasound among
residents ages 18 years and younger in Fukushima, Japan: 2011 to 2014. Epidemiology 27(3):
316-322 (2016).

Tsuda, T., A. Tokinobu, E. Yamamoto et al. Re: Associations between childhood thyroid cancer
and external radiation dose after the Fukushima Daiichi Nuclear Power Plant accident.
Epidemiology 29(6): ¢56-¢57 (2018).

Tsukada, H. and K. Ohse. Concentration of radiocaesium in rice and irrigation water, and soil
management practices in Oguni, Date, Fukushima. Integr Environ Assess Manag 12(4): 659-
661 (2016).

Tsumune, D., T. Tsubono, M. Aoyama et al. Distribution of oceanic '*’Cs from the Fukushima
Dai-ichi Nuclear Power Plant simulated numerically by a regional ocean model. J Environ
Radioact 111: 100-108 (2012).

Tsumune, D., T. Tsubono, M. Aoyama et al. One-year, regional-scale simulation of '*’Cs
radioactivity in the ocean following the Fukushima Dai-ichi Nuclear Power Plant accident.
Biogeosciences 10(8): 5601-5617 (2013).

Tsuruta, H., Y. Oura, M. Ebihara et al. First retrieval of hourly atmospheric radionuclides just
after the Fukushima accident by analyzing filter-tapes of operational air pollution monitoring
stations. Sci Rep 4: 6717 (2014).



T51

T52

T53

Ul

U2

u3

U4

Us

U6

U7

U8

U9

Ul10

Ull

MBS B: BEE—RFNREMICH T FHIC LIMEIFWEC DL NILEFE 215

Tsuruta, H., Y. Oura, M. Ebihara et al. Time-series analysis of atmospheric radiocesium at two
SPM monitoring sites near the Fukushima Daiichi Nuclear Power Plant just after the Fukushima
accident on March 11, 2011. Geochem J 52(2): 103-121 (2018).

Tsuruta, H., Y. Moriguchi and T. Nakajima. Dynamics of atmospheric !*!1 in radioactive plumes
in eastern Japan immediately after the Fukushima accident by analysing published data. Sci Rep
9(1): 13240 (2019).

Tsutsumi, T., H. Nabeshi, A. Ikarashi et al. Estimation of the committed effective dose of
radioactive cesium and potassium by the market basket method. Shokuhin Eiseigaku Zasshi
54(1): 7-13 (2013). (Japanese).

Uchiyama, K., M. Miyashita, H. Sato et al. A study of thyroid !*'T activity of five human subjects
exposed to a radioactive plume at Tamura City in Fukushima. Health Phys 109(6): 573-581
(2015).

Uekusa, Y., H. Nabeshi, T. Tsutsumi et al. Estimation of dietary intake of radioactive materials
by total diet methods. Shokuhin Eiseigaku Zasshi 55(4): 177-182 (2014). (Japanese).

Uematsu, S., E. Smolders, L. Sweeck et al. Predicting radiocaesium sorption characteristics with
soil chemical properties for Japanese soils. Sci Total Environ 524-525: 148-156 (2015).

Uematsu, S., H. Vandenhove, L. Sweeck et al. Foliar uptake of radiocaesium from irrigation
water by paddy rice (Oryza sativa): an overlooked pathway in contaminated environments. New
Phytol 214(2): 820-829 (2017).

Uematsu, S., H. Vandenhove, L. Sweeck et al. Radiocaesium bioavailability to flooded paddy
rice is related to soil solution radiocaesium and potassium concentrations. Plant Soil 428(1-2):
415-426 (2018).

UNSCEAR. Sources and Effects of Ionizing Radiation. UNSCEAR 1996 Report. United
Nations Scientific Committee on the Effects of Atomic Radiation, 1996 Report to the General
Assembly, with scientific annex. United Nations sales publication E.96.1X.3. United Nations,
New York, 1996.

UNSCEAR. Effects of Ionizing Radiation. Volume I: Report to the General Assembly,
Scientific Annexes A and B. UNSCEAR 2006 Report. United Nations Scientific Committee on
the Effects of Atomic Radiation. United Nations sales publication E.08.1X.06. United Nations,
New York, 2008.

UNSCEAR. Sources and Effects of Ionizing Radiation. Volume II: Effects. Scientific Annexes
C, D and E. UNSCEAR 2008 Report. United Nations Scientific Committee on the Effects of
Atomic Radiation. United Nations sales publication E.11.IX.3. United Nations, New York,
2011.

UNSCEAR. Sources, Effects and Risks of Ionizing Radiation. Volume II: Scientific Annex B.
UNSCEAR 2013 Report. United Nations Scientific Committee on the Effects of Atomic
Radiation. United Nations sales publication E.14.1X.2. United Nations, New York, 2013.

UNSCEAR. Sources, Effects and Risks of Ionizing Radiation. Volume I: Report to the General
Assembly and Scientific Annex A. UNSCEAR 2013 Report. United Nations Scientific
Committee on the Effects of Atomic Radiation. United Nations sales publication E.14.1X.1.
United Nations, New York, 2014.

UNSCEAR. Developments since the 2013 UNSCEAR Report on the Levels and Effects of
Radiation Exposure due to the Nuclear Accident following the Great East-Japan Earthquake and
Tsunami. A 2015 white paper to guide the Scientific Committee's future programme of work.



216 UNSCEAR 2020 5/2021 FHEE

Ul2

Ul3

Ul14

Ul5

Ulé6

U17

U18

U19

U20

V1

V2

V3

V4

United Nations Scientific Committee on the Effects of Atomic Radiation. United Nations, New
York, 2015.

UNSCEAR. Sources, Effects and Risks of Ionizing Radiation. Report to the General Assembly
and Scientific Annexes A and B. UNSCEAR 2012 Report. United Nations Scientific Committee
on the Effects of Atomic Radiation. United Nations sales publication E.16.I1X.1. United Nations,
New York, 2015.

UNSCEAR. Developments since the 2013 UNSCEAR Report on the Levels and Effects of
Radiation Exposure due to the Nuclear Accident following the Great East-Japan Earthquake and
Tsunami. A 2016 white paper to guide the Scientific Committee's future programme of work.
United Nations Scientific Committee on the Effects of Atomic Radiation, United Nations, New
York, 2016.

UNSCEAR. Developments since the 2013 UNSCEAR Report on the Levels and Effects of
Radiation Exposure due to the Nuclear Accident following the Great East-Japan Earthquake and
Tsunami. A 2017 white paper to guide the Scientific Committee's future programme of work.
United Nations Scientific Committee on the Effects of Atomic Radiation. United Nations, New
York, 2017.

UNSCEAR. Evaluation of data on thyroid cancer in regions affected by the Chernobyl accident.
A white paper to guide the Scientific Committee's future programme of work. United Nations
Scientific Committee on the Effects of Atomic Radiation. United Nations, New York, 2018.

UNSCEAR. Official communication between the UNSCEAR secretariat and the representatives
of Belarus, the Russian Federation and Ukraine. 2020.

UNSCEAR. Sources, Effects and Risks of Ionizing Radiation. Report to the General Assembly
and Scientific Annexes A and B. UNSCEAR 2019 Report. United Nations Scientific Committee
on the Effects of Atomic Radiation. United Nations sales publications E.20.1X.5. United
Nations, New York, 2020.

UNSCEAR. Power calculations for epidemiological studies that underpin the commentary on
health implications in the 2013 Fukushima Report (Attachment 1). United Nations Scientific
Committee on the Effects of Atomic Radiation. [Internet] Available from
(https://www.unscear.org/unscear/en/publications/Fukushima_WP2015.html) on 10 September
2020.

Utsunomiya, S., G. Furuki, A. Ochiai et al. Caesium fallout in Tokyo on 15th March, 2011 is
dominated by highly radioactive, caesium-rich microparticles. arXiv: 1906.00212 (2019).

Uyba, V., A. Samoylov and S. Shinkarev. Comparative analysis of the countermeasures taken
to mitigate exposure of the public to radioiodine following the Chernobyl and Fukushima
accidents: lessons from both accidents. J Radiat Res 59(suppl_2): 1i40-1i47 (2018).

Vaccarella, S., S. Franceschi, F. Bray et al. Worldwide thyroid-cancer epidemic? The increasing
impact of overdiagnosis. N Engl ] Med 375(7): 614-617 (2016).

Vives i Batlle, J. Exposures and effects in the marine environment after the Fukushima accident.
Ann ICRP 44(1 Suppl): 331-346 (2015).

Vives i Batlle, J. Dynamic modelling of radionuclide uptake by marine biota: application to the
Fukushima nuclear power plant accident. J Environ Radioact 151 (Pt 2): 502-511 (2016).

Vives i Batlle, J., N.A. Beresford, K. Beaugelin-Seiller et al. Inter-comparison of dynamic
models for radionuclide transfer to marine biota in a Fukushima accident scenario. J Environ
Radioact 153: 31-50 (2016).


https://www.unscear.org/unscear/en/publications/Fukushima_WP2015.html

W1

W2

W3

W4

W5

W6

W7

W8

W9

W10

Wil

W12

W13

w14

W15
W16

W17

MBS B: BEE —RFHREBMICH T 3FHIC LIMEIFFEC DL NILEFE 217

Wada, K., T. Yoshikawa, T. Hayashi et al. Emergency response technical work at Fukushima
Dai-ichi nuclear power plant: occupational health challenges posed by the nuclear disaster.
Occup Environ Med 69(8): 599-602 (2012).

Wada, T., Y. Nemoto, S. Shimamura et al. Effects of the nuclear disaster on marine products in
Fukushima. J Environ Radioact 124: 246-254 (2013).

Wada, T., T. Fujita, Y. Nemoto et al. Effects of the nuclear disaster on marine products in
Fukushima: An update after five years. J Environ Radioact 164: 312-324 (2016).

Wada, T., A. Tomiya, M. Enomoto et al. Radiological impact of the nuclear power plant accident
on freshwater fish in Fukushima: An overview of monitoring results. J Environ Radioact 151
(Pt 1): 144-155 (2016).

Wada, T., A. Konoplev, Y. Wakiyama et al. Strong contrast of cesium radioactivity between
marine and freshwater fish in Fukushima. J Environ Radioact 204: 132-142 (2019).

Wakabayashi, S., S. Itoh, N. Kihou et al. Influence of water management and fertilizer
application on *’Cs and '3*Cs uptake in paddy rice fields. J Environ Radioact 157: 102-112
(2016).

Wakeford, R. The risk of childhood leukaemia following exposure to ionising radiation--a
review. J Radiol Prot 33(1): 1-25 (2013).

Wakeford, R., A. Auvinen, R.N. Gent et al. Re: Thyroid cancer among young people in
Fukushima. Epidemiology 27(3): €20-21 (2016).

Walsh, L., W. Zhang, R.E. Shore et al. A framework for estimating radiation-related cancer risks
in Japan from the 2011 Fukushima nuclear accident. Radiat Res 182(5): 556-572 (2014).

Wang, C., R.M. Cerrato and N.S. Fisher. Temporal changes in '3’Cs concentrations in fish,
sediments, and seawater off Fukushima Japan. Environ Sci Technol 52(22): 13119-13126
(2018).

Watanabe, Y., S. Ichikawa, M. Kubota et al. Morphological defects in native Japanese fir trees
around the Fukushima Daiichi Nuclear Power Plant. Sci Rep 5: 13232 (2015).

Weiss, W. Chernobyl thyroid cancer: 30 years of follow-up overview. Radiat Prot Dosimetry
182(1): 58-61 (2018).

WHO. Preliminary dose estimation from the nuclear accident after the 2011 Great East Japan
earthquake and tsunami. World Health Organization, Geneva, 2012.

WHO. Health risk assessment from the nuclear accident after the 2011 Great East Japan
earthquake and tsunami, based on a preliminary dose estimation. p.172. World Health
Organization, Geneva, 2013.

Williams, D. Thyroid growth and cancer. Eur Thyroid J 4(3): 164-173 (2015).

Win, K.T., A.Z. Oo, K. Kojima et al. Genotypic difference in '*’Cs accumulation and transfer
from the contaminated field in Fukushima to azuki bean (Vigna angularis). J Environ Radioact
158-159: 138-147 (2016).

Winiarek, V., M. Bocquet, N. Duhanyan et al. Estimation of the caesium-137 source term from
the Fukushima Daiichi nuclear power plant using a consistent joint assimilation of air
concentration and deposition observations. Atmos Environ 82: 268-279 (2014).



218 UNSCEAR 2020 5/2021 FHEE

W18

W19

W20

Y1

Y2

Y3

Y4

Y5

Y6

Y7

Y8

Y9

Y10

Y11

Y12

Y13

WMO. Third meeting of WMO Task Team on Meteorological Analyses for Fukushima-Daiichi
Nuclear Power Plant Accident, Vienna, Austria, 3-5 December 2012. Final Report. World
Meteorological Organization, 2013.

Worgul, B.V., Y.I. Kundiyev, N.M. Sergiyenko et al. Cataracts among Chernobyl clean-up
workers: implications regarding permissible eye exposures. Radiat Res 167(2): 233-243 (2007).

Wu,J., W. Sun, Y. Wang et al. Monitoring and analysis of radioactive contamination in Lanzhou
due to Japan Fukushima nuclear accident. Nucl Electron Detect Technol 33(5): 603-605 (2015).

Yamaguchi, N., M. Mitome, A.H. Kotone et al. Internal structure of cesium-bearing radioactive
microparticles released from Fukushima nuclear power plant. Sci Rep 6: 20548 (2016).

Yamaguchi, N., I. Taniyama, T. Kimura et al. Contamination of agricultural products and soils
with radiocesium derived from the accident at TEPCO Fukushima Daiichi Nuclear Power Station:
monitoring, case studies and countermeasures. Soil Sci Plant Nutr 62(3): 303-314 (2016).

Yamaguchi, N., H. Tsukada, K. Kohyama et al. Radiocesium interception potential of
agricultural soils in northeast Japan. Soil Sci Plant Nutr 63(2): 119-126 (2017).

Yamaguchi, N., T. Kogure, H. Mukai et al. Structures of radioactive Cs-bearing microparticles
in non-spherical forms collected in Fukushima. Geochem J 52(2): 123-136 (2018).

Yamaki, T., K. Nakazato, M. Kijima et al. Impact of the Great East Japan Earthquake on acute
myocardial infarction in Fukushima prefecture. Disaster Med Public Health Prep 8(3): 212-219
(2014).

Yamamoto, H., K. Hayashi and H. Scherb. Association between the detection rate of thyroid
cancer and the external radiation dose-rate after the nuclear power plant accidents in Fukushima,
Japan. Medicine (Baltimore) 98(37): e17165 (2019).

Yamamoto, S., K. Mutou, H. Nakamura et al. Assessment of radiocaesium accumulation by
hatchery-reared salmonids after the Fukushima nuclear accident. Can J Fish Aquatic Sci 71(12):
1772-1775 (2014).

Yamamura, K., S. Fujimura, T. Ota et al. A statistical model for estimating the radiocesium
transfer factor from soil to brown rice using the soil exchangeable potassium content. J Environ
Radioact 195: 114-125 (2018).

Yamashiki, Y., Y. Onda, H.G. Smith et al. Initial flux of sediment-associated radiocesium to the
ocean from the largest river impacted by Fukushima Daiichi Nuclear Power Plant. Sci Rep 4:
3714 (2014).

Yamashita, S. on behalf of Radiation Medical Science Center for the Fukushima Health
Management Survey. Comprehensive health risk management after the Fukushima Nuclear
Power Plant accident. Clin Oncol (R Coll Radiol) 28(4): 255-262 (2016).

Yamazaki, H., M. Ishida, R. Hinokio et al. Spatiotemporal distribution and fluctuation of
radiocesium in Tokyo Bay in the five years following the Fukushima Daiichi Nuclear Power
Plant (FDNPP) accident. PLoS One 13(3): €0193414 (2018).

Yang, B., Y. Ha and J. Jin. Assessment of radiological risk for marine biota and human
consumers of seafood in the coast of Qingdao, China. Chemosphere 135: 363-369 (2015).

Yang, B., Y. Onda, Y. Wakiyama et al. Temporal changes of radiocesium in irrigated paddy
fields and its accumulation in rice plants in Fukushima. Environ Pollut 208(Pt B): 562-570
(2016).



Y14

Y15

Y16

Y17

Y18

Y19

Y20

Y21

Y22

Y23

Y24

Y25

Y26

Y27

Y28

MBS B: BEE—RFAREMICHE T SFH LIBEIEWE DL NIV EFE 219

Yasuda, S., H. Kyozuka, Y. Nomura et al. Influence of the Great East Japan Earthquake and the
Fukushima Daiichi nuclear disaster on the birth weight of newborns in Fukushima Prefecture:
Fukushima Health Management Survey. J Matern Fetal Neonatal Med 30(24): 2900-2904
(2017).

Yasui, S. Lessons learned: Radiological protection for emergency workers at the TEPCO
Fukushima Daiichi APP (part 1). J Occup Environ Hyg 10(11): D151-158 (2013).

Yasui, S. Governmental re-evaluation of the committed effective dose received by emergency
workers at the TEPCO Fukushima Daiichi NPP accident. J Occup Environ Hyg 12(5): D60-70
(2015).

Yasui, S. Establishment of the central radiation dose registration system for decontamination
work involving radioactive fallout emitted by the Fukushima Daiichi APP accident. J Occup
Environ Hyg 13(10): D166-174 (2016).

Yasui, S. A recommended epidemiological study design for examining the adverse health effects
among emergency workers who experienced the TEPCO Fukushima Daiichi NPP accident in
2011. J Occup Environ Hyg 13(5): D77-88 (2016).

Yasui, S. Tertiary evaluation of the committed effective dose of emergency workers that
responded to the Fukushima Daiichi NPP accident. J Occup Environ Hyg 14(6): D69-D79
(2017).

Yasui, S. Re-establishment of medical and healthcare systems for nuclear emergency workers
based on the lessons learned from the 2011 Fukushima nuclear accident. Radioprotection 54(4):
283-288 (2019).

Yasumura, S., A. Goto, S. Yamazaki et al. Excess mortality among relocated institutionalized
elderly after the Fukushima nuclear disaster. Public Health 127(2): 186-188 (2013).

Yasumura, S. Evacuation effect on excess mortality among institutionalized elderly after the
Fukushima Daiichi Nuclear Power Plant accident. Fukushima J Med Sci 60(2): 192-195 (2014).

Yasutaka, T. and W. Naito. Assessing cost and effectiveness of radiation decontamination in
Fukushima Prefecture, Japan. J Environ Radioact 151 (Pt 2): 512-520 (2016).

Yokoyama, S., N. Hamada, T. Hayashida et al. Current situations and discussions in Japan in
relation to the new occupational equivalent dose limit for the lens of the eye. J Radiol Prot 37(3):
659-683 (2017).

Yokoyama, S., N. Hamada and N. Tsujimura. Recent discussions toward regulatory
implementation of the new occupational equivalent dose limit for the lens of the eye and related
studies in Japan. Int J Radiat Biol 95(8): 1103-1112 (2019).

Yoschenko, V., K. Nanba, S. Yoshida et al. Morphological abnormalities in Japanese red pine
(Pinus densiflora) at the territories contaminated as a result of the accident at Fukushima Dai-
Ichi Nuclear Power Plant. J Environ Radioact 165: 60-67 (2016).

Yoshioka, A., Y. Mishima and K. Fukasawa. Pollinators and other flying insects inside and
outside the Fukushima evacuation zone. PLoS One 10(11): ¢0140957 (2015).

Yumimoto, K., Y. Morino, T. Ohara et al. Inverse modeling of the '*’Cs source term of the
Fukushima Dai-ichi Nuclear Power Plant accident constrained by a deposition map monitored
by aircraft. J Environ Radioact 164: 1-12 (2016).



220 UNSCEAR 2020 /2021 FHEE

Z1

Z2

73

74

75

76

Z7

Zablotska, L.B., E. Ron, A.V. Rozhko et al. Thyroid cancer risk in Belarus among children and
adolescents exposed to radioiodine after the Chornobyl accident. Br J Cancer 104(1): 181-187
(2011).

Zhang, Z., K. Ninomiya, N. Takahashi et al. Rapid isolation method for radioactive strontium
using Empore™ Strontium Rad Disk. J Nucl Radiochem Sci 16(0): 15-21 (2016).

Zhang, Z., K. Ninomiya, Y. Yamaguchi et al. Atmospheric activity concentration of *°Sr and
137Cs after the Fukushima Daiichi Nuclear accident. Environ Sci Technol 52(17): 9917-9925
(2018).

Zheng, J., K. Tagami, W. Bu et al. **Cs/"3’Cs isotopic ratio as a new tracer of radiocesium
released from the Fukushima nuclear accident. Environ Sci Technol 48(10): 5433-5438 (2014).

Zhou, P., D. Li, L. Zhao et al. Radioactive status of seawater and its assessment in the northeast
South China Sea and the Luzon Strait and its adjacent areas from 2011 to 2014. Mar Pollut Bull
131(Pt A): 163-173 (2018).

Zimmermann, M.B., S.Y. Hess, L. Molinari et al. New reference values for thyroid volume by
ultrasound in iodine-sufficient schoolchildren: a World Health Organization/Nutrition for
Health and Development Iodine Deficiency Study Group Report. Am J Clin Nutr 79(2): 231-
237 (2004).

Zimmermann, M.B., Y. Ito, S.Y. Hess et al. High thyroid volume in children with excess dietary
iodine intakes. Am J Clin Nutr 81(4): 840-844 (2005).



MBS B: BEE—RFIREMICH T FHIC LIBEIFBEC DL NILEFE 221

Rz

% UR#R & (Absorbed dose)

BHBARICLYMEDOREEEELY I E5ShdIRILE—L
LTERINDERWLERIZE, LA (Gy) TRAESN. 1 JLA
1305548101 1— LI k)T 5,

HETHE (Activity)

FEEDHHIMEMEICHLET SEAMEERROE (BEIIXFr
EEOMERICECHIBREBBOBEARERE DU DHFHE) . N
JUILT B BIESN. 1 RTLILIE 1 #h8f=l 1 BT
-d-éo

S 1E< (Acute exposure)

1R R P D ISR (X (RIS R) .

A% (Adjustment)

RBERIMT 5012 LKBEHROT IL—TE-FEHRICET
PEDHEEMEAMICEERT DB MBI, FIZIE. BRI
SEERFEDMICE T ERENT AN RIBREHTET D
BEICEEITITHhNS,

ZI| ZE F#5 (Attained age)

BARF(LEMREROFEH, B% . R—MIRIZE T8
B FFEELTOEREE D,

R—RXFA421) X% (Baseline risk)

N=RFAVNRDEF HREBRBIZIE. BAZED) A, FiEH
M (BIZ L BIEERDOERE) ICEY., FRIIERIZHTHEANI
RETDHIRENEESD.

R4 X #5# (Bayesian inference)

HREDEEFEHBDEDHEEE (XD HTEDHED
KREB)Z. ChoDEICOVTOERIDABE KO AEE. FA
FIEELEETTHEICRY. EEILT DRI E HRED
HEEE. EOEDEEDFARMEEZRL TS EBRMHERS IS
FYRBEINDIENS N RA RO SFOND AN MITEERD
mEREND,

~RJL )L (Becquerel (Bq) )

WATEED SI(EREARO)EABEMTHY. 1 F0HY 1 %EHRIC
YT 5, BEAFEEI/INSNE=0H. 108 RFLIL,. ThbE B
BRYLUILTHZAHANILIL (MB) & EHMNAANS DI E
MNEWL, (1 FHRILIL(GB)IE 10°Bg. 1 T XULIJL(TBg)
I% 102 Bq. 1 RERHLJL(PBQ) (& 10" Bq TH . )

IN{F7 R (Bias)

HRDEDHFEDHFENEMELRF THELME I, et
EFERISEIANAT AN DD 1 FEDINATX(RY) 1&lE. #
FELEEDOETHS,

INAF RO AN — (EYFRIIREET
fifi : Biodosimetry)

AUFEEFRHDOBSTREDOBERD-OITHIEIREDEY
R (L2, £ v—h—(EB) 2 AL L,

ANEIEEET L (Biokinetic model)

REHEREORD. RE. EtEFROBERELTERELARN
2B T EMETHERRIEDZEE I DLNTOHZENET )L,

21445 (£< (Chronic exposure)
A

KNI R T IS (TRMERIE . TRABKIZULSR.)

A= Ik (Cold shutdown)

ABEEITBVTRRENBIVRFAKERFRAEIEM S
M5 3 BHOSHIKDRED 100°C K. RFIFEBRADEN
ARK[EER—THO T RIZSHLBEDIRENREELTHH (D
BRTEM 1mSv ZBASMREXDIEMICEMNDHIEALVK
BIEERLTLS,




222 UNSCEAR 2020 5/2021 FHEE

& [#¢ 2 (Collective dose)

1 KEARIT-HRBFRE (Tahb, EAREDHKE) . A-Sv
Fr=IF A -Gy THESND,

FEEL#EE (Committed dose)

BEHEMENMERITERSN-RIHEOEBE TR NZ
[TAREXRZERIN-HRHICE->THESLE

{E38X [ (Confidence interval)

TEERNEE BT, EERRBLE. R ELDHEHEDIZ
AR (ThHhb, BT —2ER—DERSAHIORET ST —
ANRELTERLI-ELIZEEBILTRETHHH) IZEE M
LB THAIMMEDOHEED L) DB ANLEESN=K
BTHOT. FIZIEEED/ISA—RIZDNTDH 95%IEEREH
FDINTA—=BRIIDNWTHEBEEOHEED 0.95 THHIXEZEL
5, RS XH#EH I THLSTMERXRE (Credible interval) &ELEIL
TTFEL,

Z#EF (Confounding factor or
confounder)

RBEFEFWIEBIZIE, BEHRBESEFIRE) B LU
REHBIZIEHAADYRY) DEHITHETHEHTHY . 2
EIZHE SN TOGWNGS [ FBEREDHAOLHAREENH D,
BIZIE, BEE. FFREEDOMNADRER(RKEEH) LER
MESHRBIE ORI ER) DRDBERDOHEIZE TS 1 DDX
BRERFLLEHAREMENH D BIZ I MEHFMER (LBEICER
LT, &UBLARILOBEHRM O HWITLT B (MEHRBITEDHE
BN, —ATHEDREEROREEIBRMICEEDEIC
FLEESNHEFERELTOMMNALEDIER) B LY, O
. SICHBET L—T DIEREEATHETHIETE S ATEE
ENH D,

[& (Decontamination)

FTEMGYEN. LZ2H. EYMFEHIRERIZI S TITHONESFRD
TELREFITMALERE,

T ERIE2 2 (Deterministic effect)

BEHREIEKDRFEZE BE . REOLEVMELNILAEFEL.
ENE LRSERENBLDIFEFEDERMEMNEMT S,

# = (Dose)

BEHRICKY R EMPITEE LI RIILF—DRE, AEH BARE
BIGE. RIRELEDNREOERMBELTREZAVLSEN
AIRETH D,

RERH-HUERNEL-YDORE
(Dose coefficient/dose per unit
intake)

HE DILZER OFEE DS MEIEZ B ALIUTRET (45 D EHR
BREEE. BOFERA) TERLBERELTRETS. A
BEIBR P OFEERNREFT I FEARIVRELLITET
FHMRE. ERER. 2. BREICKYEKRNZENEZLN
T3,

#8223 (Dose rate)

BARMA-YORITHREFIIHEIERE, BIEITEE. 5H

pSv/h,

Eh#EE (Effective dose)

AT HREAEE B EL =R ARIGHAIE . AR O ETORED MR
BLRUBRCHE TLEMREOBBMENMELTERSNS, A
EEALIFS—~ILNSY),

{48 £ (Equivalent dose)

AT #REAEE B L= EARREHRAE  MBE (3SR R DRI
REICREBZELSEHRFROELRITH T B LMSTHRFAE
FRBERLLDELTERSND  BIEBLLIE—RILI(SV),

$52 (Error)

BRAFETHEESNIMELEE (ffZL. FHALBE) LOEE, EfE
[FRATMTHS =0, RESBMELTELGL REL. REMTE
PR X DIEERIT RO THE AIREG TR A S EXF LLATRETH B




MBS B: BESE—RFHREMICH T 3FHIC LIMEIFFEC DL NILEFE 223

## (Evacuation) R, SR OBRSHERE<ERITVIERESE YT 510
[CARZEHLHMFENOERIZ, —BFHIBEISEHTL,
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EUTHILOMEMN (Monte Carlo
analysis)
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