2 R BRI (TR )
RBIEH Y R 2 b= 3 IS L DR HZERBRET — F N — A &2 [Tz
BEEETEY /S & — 245 O Y IR B A

Ak oo (EBREREWRTF S Y =y 7 - ik - 2d%)

WHEEE

2011 4 3 AICHAE Lo BULE IR EH IR /I3 BT SR PR B/ Te 0 P e &
PR PERE R AN K BICERBE AP il Sz, 2D OBFRIZHRIRICER W A N AR H 5 70,
BEFEOERITFELEOHFRBENRAY A7 BENT 5 EBE LTS, Ll FEEOFIR
BREEPE I 72 < . HRIREAGAR B O 040 72 E &R BITH - T e o Tz, Rz HORIE S L —
T KREIEH Y R 2 b—v 3 L O—FETH D IR DR R R W) T2 2 7 2 (WSPEED)
LR OEIRE R (Y — A F— 1) Z AV TEME S M7 G PERZ R i B2 oD IRe R 22 F) i e 7 2
DATDT —H ~_X—A (WSPEEDI 2019DB) % W CHREFEREZIT > CTX 72, (EROITEIOZER
P& SRS 2% 76, TETRMEIZ 100~1000 A 19 LA FOITEIFAEEZ AT L, T aflioT3
H 12 B226 3 H 25 B £ TOMIESGET OFEEEREE 2 T, WSPEEDI 2019DB 7> | 1m @
Bl GEKURE vH# ek, Aba vE, kirka vE RavE) o1 FEEORKIRE LS SR
L. WMABIE S SRR AHERE U 7o, BRSNS 7 TRTAT OfENT 7 — & 13 2020 4= 1 AICER S L.
R BB OB BT 5 EE R 72 B4 ) (LU UNSCEAR &H%77) 2020 & EH O &
MHCKETICE MR L7z, Al REEEHX 7 THETAHCIN 2, J80 9 TRTAT O 1 RO ARIE < EE
FEAMG U7z, HERE S A7z BU-RURIREEMRSREIE. 1080 4 /N VR FLRARSEIANE 2> 5 3 & 7= BRI AR
SRR RO L BEAVENE L, I ab—a VORENRE N LR S,
FEOW AL 1T K 2 FARIREEATAR & O FEMEIL, DR O 149mSy ZER< &2 TOHIAT
10mSv Kjili TH 0, 95 73— % A LT 30mSv Z BT DITREERT DAL TH -7,

UNSCEAR 2020 fFsfi s 35 & bt L2 R 2 &b TG 3 2, 1Tl & ZZ o B B BR AAIRe R |
BB IREET A 12 & O HLS O R RERRFE 2 ff 5 D722 2B L. UNSCEAR %56 4 FF D FIEIC
LV RMEZ IR LTc, TORER, < Ol T U A CHREFMH O RHEFEMEITRE <R
&V LT,

F—U— N AU & S5 — IR SRR S, RIS AR, RRIE# e S = b—a
ITEh A
A YA,

R B (EBRSLEX « & - B RS B E - 3120

AR (GEBIRSIER « B - s B L ek e - %)



FH2 R WS E (AERTTEE )
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I. FFZEE R

0 5 — IR Sl % O SR R O HUR IR R E X LZ 1200 A &7 < HRRIRHIE < #r i
DOHUIRE), FWEPEJE B OREE AR - TRy, 2 2T, I X OVEL 16 MR o 19
kA MEROITEN A T 2 BE R L <. A fIZ WSPEEDI_2019DB & AT@E)aH & 25 2~ —
ANZRABEIE S BRES OB AT E OKEK) ZHE T2 FIEEMLT 5, b o CTHRTH
O PR IR E O FHE (P, FRE, 25-, 75 BL OB —k ¥ A )V) ZH#5T 5, &
Tz, 2o OHEFHED NHEREMEDIR Z 7T 2, ZOMEHEEIO 7 v 7T AT, FEROMRE R
BRI CF8 R S 472 BRI DY A DT ICE BT 5,

II. BFgEh ik

-1, fTEHFAEZE 2 R — AT AYEE < R &% ST

WSPEEDI_2019DB (%, NetCDF &\ 5 5 CEINTET —F XN—A T, —Kf]#?D 1IKm A v
a2V L 3Km A v ¥ o OREH A OFEEERREEfE DG ERZRE (B B, 250K P kIR B,
AL B PCs, YCs, PPTe) OHLE Im OFURREIREE I KO FIEE E AL TV D),
NetCDF D7 —# ~— 2% Windows Excel TFIHTE 5 X 5129 5729, Python Fih TEIILIZ
a7 AR L, R U, 805 R RN A A A& o W) bR X 35 IOV 0 JE 10 He
BT 19 LA OFTEFRA 2 A4 MAE4 1 100~1000 fhH L, 8 AEIZ 2011 43 A 12 H2 B3 A
25 B £ TOESGAT O MRS 2 4812 WSPEEDI 2019DB O ittt a v FEF — & LIRAET 5 =
LIZRY . WMARRIT L SEEHER T 5, WABIE S OHERHE, EFS AU BRI #Z B4 ICRP DER
ZHEV, FlPEE R O — B R, FARIREAR BRI FV 5(2) WMABIE S B E DO IE
HE LT, BN X2 WA KBRS, BLOBARANFRIRS 7RI IALEORS %
MKMEE 57200 EEEZERT 5, BNRRHC K 5 KBRER B L Ci, Hirouchi ZD 53,
4% R— AR OFROGEEFENO LR L OVEE 2.5m/F), BPNBRERT 6 B 0 5l &
LTO0S5 Z8HT 2, FIRIRELY IABROFMIEE L, Kudo & OHAEGIT L7z 0.62 (=18.6/30)
EHWD, ZNENOMIEIC X D2 T HEEOIREZ LT O X 9 IZFHET 2, BINEREOBER 1L,
A CREECH PR RICIEN B D720 OB RS A = AnAh (/b 0.1, K 095,
—270.5) &L, HURIRECY A A B O IEH O M58 FEBIMA B (CF%) 18.6£6.0/30) & 1K
EL., TNODOBRRAMELREZE T HNa Y 2 b— g VIETHERT 56), BREFICEIL
TIE, KA 2 < FHFREFIH L T2 -SSR OERS e & L, KBGO & 2 Hissi2 B L
TIEEER 3 HKGIC L OIBYR LUV RER D Z 2 L0 WMABIE Tz THOKIZ X B 0k
ESBREZ 2 OITEAEERICAE T 5, 70, KEWELF 0T 2SS 5720, KEKNS



FH2 R WS E (AERTTEE )

DOWEHIE < BEICE L CiE, AKEKFAEIS OfeRB RS2 “HOA & L, HIRIRELY A
BOMREE AT % FFLOERSHE LTENDL OERAMEREEE L T H ey I a b —
a IETRHET 2 (6), mI@WﬂWﬁ<“ﬁﬁ%@%m®¥ﬁ%#@(mwmmk>%@@t@
RIREAMAR B 2 WG 272012, B Bid, (RREGRRA CHM L7z BT & B 321 . B2e L
@&ﬁ%%%%wr%%ﬁ% i@%#?émo_@ﬁﬁm%ammmoﬁmgkﬁﬁék_é
THY ., BTV I OF BT 24BN DD,

SEATAFE CHE RN, RABMT RHERT, MAFERT JRITHT, BREEAT IS K OFEARIS TH Of#IT 247\ iR
LS LT2(6), AFZETHIZICWbEHND 1000 Yo 7L, WA, JrEd, HETH» L&~
300 o 7L JIMRAT, JREFET SHrHBET . JINAT, BRAT 2> 545 % 100 3 o 7 ATENR A 2R & R
v tiiilas MU Tag R

2. ATEFHAEZEN— 2O EFMIZI T 2 AN

Ohba i (O F WV TIE, BEIBRLGRFH B8 T ORI O RHEENE, 38 X O WSPEEDI TR
KIS R 2 b—2a VETOBRICFIH L TWD RS T — % ORI EZ B RE L, £7-. Python
fENT 7 1 77 AORRABHE Y . ITERRAED 1 -2 & OBERREE O 4 T OMERIEI R IV LR
@ WSPEEDI_2019DB O1fF# % 9 O Tlid7e < . — H % 6 Iefil 5D 4 FEfH#H (AM1,AM2,PM1,PM2)
B L, ZNENOREME T —FE WE L TR OMERE & Kbt 152 B0 7 v
R~ — 27 OFFEREE S A5 ->7-, —J7. UNSCEAR 2019 H=#5ClX, Ohba i 3C(6) TRLTZ H A3
TR LR HTAT R 4 7200 U 5 ORGERAUBEEES T U Al 6 R DR DAa E 0 ITHIFE L
B M OB L & — R SRS AT 2 3250 L T OF EOR T ORI R b s o
WSPEEDI_2019DB #£ff7 — & Z i\ R 4 37 L 7o, ARFEEIT, 7B A OB BIR & O J5 45
FTORMEFNEE, [ ik 1] 6 FEEORENT > R~—7 152 BT CTOMEEHREMH 5 FEAME,
[ 51k 2] HEPERREE I3ATENVHAZIE W OFRAE M, 6 RE ORI & 77, BERERA O
TR, BRI RO RS A R O R, (515 3] 6 REM oK MAICH 637, R
BRI TERAEZEOFBRA M, HFE AL B A O SR EERE 2 — R O 8 T8 L7z & E
L C | e O R A © FFAMifi 2 UNSCEAR2020 OFEAMifiE & bk~ 5 .

113, {TEFHEZE 2 X — R ZHOKIZ L B8 NS < FrE % GF

Hirakawa S5 OFHAB)Z LV . HHAREKEL (T, FpEHD b HIOERPT S 6 12i3iin <
U C/NFEIR IR B il B A ~Hir Sz 70, R R B L OE B REIIKERLENCA v 7
ENTWERMZERL CWEBE XD, £, MENHHINZ®RICH - TE, BAFED
PR AL DN EIE I S ey, ENBIFEEMKI L A2 U T Lf:ﬁuﬁ':@ﬁiﬁiﬁu; L
Tefe, FURIREMBRESDO T EITD WSl Le, —F, EERNOKEIR, B %— Bk
mt@ofwkﬁ3ﬂ14H@W%%&K%mﬁ%%éh“%Eimﬁm%ﬁ@m%ﬁﬂm&Lf
FIH L7z, 207, 3 A 15 HLEABEOWNEERIZ D> T2 EHE 7V — 22 X 075G L7 KGEK D B
DOWNEHIT VT T 5 Z LT TEF ., AKEAKFAIC L D FARIR SR E 2 HEF L7,

e RN D KB K THUSHE 3 7 3R 2 ka9 Bl L TV 2 TR 134 72 52 > 72 72 8 . WSPEEDI
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I X B BUKHIA~D BT phE & & FHEZ M AS O CRENRBITIREE RO DT« a3—
F AL s BT AT KD HRTABIOKE K DTG YR L 2 HERH L 72(9,10), £ D%, 7 > 7 — Mk
2 & 0 RPN O KRS EREEZ TR, TORREEKEAD HER L SE L CEREZ SE
T5 LT, SEANCE L ISR A B LT, BEHE STV DK B 0D KB KI5 YL A
VN BRI L 72(10), F72, WAIE < & FBRIC FRRIRS AR 2O IEH A EH L (B,
AL, EALAENWhETTIICE LT, BEEAREIKIGIZ LV KEKOREZFIEICHER L, R
HAH A RS E T 5,

(fi B i~ B )

AW EEIL, EEREREER TS X OEERIEROMEEZEA R LV AREZIT, &£
L TW5, EEEEREER P MIEAAEES 13-B-339  [RAEH T IaL—va»
2 K DR ZE MU RET — # N R & AW TE) N 7 — O W EREA ) (CFRk 31 4F
328 H), @ERLERRE - RmHEEZRS BHES % 2019003 [ KEKIEH I =
L—3 3 AL BRI RE T — & R — R & W TR T8 7 — O YIS EREAT ) (&
FoedE7 H 16 B, ZAHEHEE SM24E1H 6 A)

1. AFFehs

M-1. 78RR E 2 N — A2 AWRIE < B & 2 55

JATHRAE Tlx, MR E RO OIS 7z Python 71 7T A&,
UNSCEAR_2019DB 7> 6 OfFEAF @I 2 BB CHRIT L7z, T 07, MEREF#RZRED
152 T R~Y—2ICRETZ D52 27, T K~—27 OFEEIHOTTRTAHIC B U CIdisdre i
FHAIZ 72 > T o Tz, AlEl. REOITEIHAZEZH 9124720 . Python 7'v 7T L& il
WZBAZE LI L, ATERAAZEISE DI TN D R 2 2 CREFERYICAE V. B4 B B AVICFEAE 9
D PECY 0 B2 T, RETCHERETRE R Z R D2, [TEHEZEORY KT, LLFD 3 Tk
ZIBRF TEDL L IR oTWD, Thbb, IR TR LIZIERETH D [HiE1] 152
7V R~ —7 OSREFH E 6 REH AT v 7" ORERIHFIT IR & & < WHE L 7o BT DRGSR % fif
W, ZOBRGZATICHR BTN T v R~ — 27 OFEEE @ Z AV TR ABIE S MEZ TR T 5 ik s
(515 2] ATE A ZE ORGEE R ICTE V. TTEIRAZED A #5505 B HUR~BE) L7256,
BEIRH ORTT A #2213 B HUR OREESRREE O BUR Re G # A 8 —IRFE O f i 2 R
DHE. F LT [FiE 3] 1THiEEOBEREE RIS, A HEND B HSICBEEIL TD
BAITIE A S22 B MR ORREZ BB CEIY | — RO BN FT O R & ko> T
Z O RETE A N — RE A OME TR T 2 F1EO 3HE TH 5, [ 7153115, UNSCEAR2020
TEHHIN TS FIETH 523, UNSCEAR 1L, Ohba i 3L(6)D 6 FEfH] A 7 v 7" OITEhFlék &~ —
ZIZLTEY, BEIBBRZHE T Rhotzlzd, BEIL CW D588 EIF O 6 FEf 27
v T ORAORHNOBENEE > TV D & LTEHE LTV, fiammic [Fik2] & [Fik 3]
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1. BRI O PEERT O AERT THETF- OBEWAH =28, IZIERIUERETHY . FEND
30Km B OTHETAIL [FiE2] THHTH D Z L3l -7-,

M-, & -2 1%, HE 21285 1k AR IR SRR S (mSv) D HEFHER T H 5., Scientific Reports
FEICHRB LT 152 7 Rv—7 OBENEMES >R & k92 &0 3 A 12 HBEEEBRMGR1% O JF
Gt NG 03 i61 < 70 o - R288C L BEERT | KAERTCHY 1.7 £, B MT, FEERT TR 1.2 53 fE 03
L Ipole, —H, Tv R~— 7 HUEM I Hy o T2 IRIERT . /b, JRET/EEE X, 36 L OYE
E5E 1 RS B 30Km BN TR AREIE < K0 R OHIE < OFEDRKE Do 7 fEEFICE L CiEif
FHOENT ImSv Kb o 7o, FUEROHEFRIC X 2 FUIRIRS AR 1T, MRS T/ EXZBR< 16
TR A TIZB N T, 1R OWARIE <IZ X 2 FIRIR MR & O FEEIL 10mSy Kl TH Y |
F70, 95 X=X A IUEIE, —FEOWEERT T 37.9mSy ThH Y . F OMOHRTA T 30mSy &
i CH o7,

2 IM1-3 1%, Kim Z5(11)78 2011 4E 3 A FANZFEHE L 72 1080 44 /N HR AR SR 2> & - < 4
7o FUR IRl & & Fox OHEFHED L TH D, T VA 1 BLIRTF I A 21, ZhEN3 A
15 AOAMIRE L 3 H 15 B0 FRIRHE £ TOMMOBEEHIIEL Th D, FA- B O
fElx, T UVA 1ICEVIEWIHIiE 2o TnD, —J, KEKNSOWNEHKIE 2EZETDH L.
WhE TR L OYIMEIT OFEMEIL, 1~2 mSv @ KIZFHE L TV 5 ATEEME S & 5 23, ENIREESH
PRIV AR O R EMEIREZ BET D L, D TEAMEOEWEHERE R & 2> T b,

FI-1.  [FHE2] 2L 1R BTk 2 BRIREMRE  (mSv)
JRET | JIIRFT | BEH | BAfH | FEH | WbhEW | LBE | 85|
T1iE 15 1.2 0.6 1.0 0.7 5.0 2.0 7.9
th R 1.6 0.9 0.3 1.0 0.7 4.0 1.0 5.5
25%—tile 1.1 05 0.1 0.7 0.7 1.1 0.3 2.9
75%tile 1.8 1.1 0.6 1.2 0.8 7.9 2.5 136
95%—tile 2.3 3.6 2.2 1.8 0.9 138 8.5 15.2

mEET
FUET | KEEET | EMET | BZEET | WNEET | JRIIHET DER [RETX- | BREEAT*
EEX

7.7 4.2 1.3 2.6 6.1 4.2 0.8 5.1 9.5
9.2 1.1 0.8 1.7 1.6 1.1 9.7 35 7.7
3.7 05 0.4 0.4 05 05 6.6 2.8 1.9
1.3 47 15 4.0 4.2 4.7 12.2 46 17.4
12.7 19.0 6.8 8.8 24.0 19.0 19.7 22.8 20.2

* KEARFANC X 58 AT < ERMABIE L OEFHE




#£ -2, [FHE2l ks 1 e &

SFn 2 A

s

Wroees & (EENIEE )

IR (P, PATe, D) 12 & 2 RIS AR A

(mSv)
JNRET | JIIRAT | BEM | AfRH | FEH | WhEW | LEHE | 5T
TiE 1.6 1.3 0.6 1.1 0.7 5.2 2.2 9.3
HFR{E 1.7 0.9 0.3 1.0 0.7 4.1 1.0 7.1
25%tile 1.2 0.5 0.1 0.8 0.7 1.2 0.3 45
75%tile 1.9 1.2 0.6 13 0.8 8.1 2.7 15.3
95%tile 2.5 3.7 2.3 1.9 0.9 14.1 9.2 16.7

mEE™
BT | KREET | ERET | MWIEET | WERT | JRIIHET . [RETX- | BREEAT*
A=
ESX

9.0 5.9 1.4 2.8 9.1 5.9 14.9 6.7 0.8
10.7 13 0.8 1.8 1.8 13 15.3 5.2 8.1
5.0 0.5 0.4 0.5 0.6 0.5 10.5 4.4 1.9
12.7 5.8 1.7 43 5.1 5.8 19.3 6.6 17.9
14.1 29.6 6.9 9.5 37.9 29.6 26.9 243 20.7

* AGEARFIAIC L 28 AT < L MASIE S OAFHE

FII-3. 5RO BRARSEHME S < 8- R PR AR B (mSv) & [ 515 2] K 5 181
FE IR R 45 il 4% B (m Sv) D Lk
WhEm JIMRET ERERAT**
Kim et al. Kim et al. Kim et al.
(N=48) (n=333) (n=99)
PN Y KT KA
U | Y VA DA U | Y
F 1 I 2 7F 1 7F 2 # 1 * 2
25th /X—+
0* 0* 1.2% 0* 0* 3.1% 0* 0* 1.5
AL
e E] 5 2.6 6.0°% 0* 0* 3.7¢% 7.3 3 7
75th /X—+
10.6 5.2 9.8% 5.9 2.7 4.2% 14.7 11.9 14
vRAI

*Kim 5 O#HAE(11)D 0 mSv (%,

HIETHONT 2011 4E 3 A TR AN 7 7T 00 ROMBERREN-T-2 &b

DY FARIRD BB RHIBAL T Th o7 2 2K L THY | B LbBIE 2 ah e Z L2 BRL T
VBT,

$ WhEMH TIE, AEAKD S OREOHIE AT X 5 FUIRIREAMAR B T4 2.0 mSv BIMEN 5,

& JIMREETCIE, ZKiEAD 6O AHIE 1T & 5 FARIREARR B3 %) 2.5mSv IBinEh 5
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RS O RIS AR BT, AR ARUT < SR EHK OAEKR DB Ot AT < 2 A5 L 72 RIS
METHD

-2, ATEHAEZEAN— 2 OMEFAGIZ I T 2 Nk

UNSCEAR2020 i, Terada 50> Y — A % — 2 L WSPEEDI THW /- K&KJEHY R = L— 3
A ARFERAGREEES T ) 4B L CIE, Ohba i SC CHENE L 72 BEdEM X 7 THBTAME 4~5 BEE
CFIVFAERHAL TS, ZZETIEEA EETHS, . ORME O E L OOITEhH
HEOFEFLIREIFER OB VA3 E > T %, UNSCEAR X, BEIOBIAERER 2 512 6 FEf AT
v OB (FIZIE3H 12 H12:00H50M%18:00) & L, BEITOESFZ [k 3]
LU HFEMA S HROM E TR I mGIT 2 i&5 L, —Refifmo B IREZ W THREZ
BARELTWS, —F, Fzbid, BRI ~72 X 5 (2 Ohba i3 Tl 6 R 2 7 v 7" DR # D %
WEGITD 6 R D2 PR E A > TREZ R Lz, 4l [51E2] [5E3] ik, 178
A S Y ORI AR L, [ 2] CIIBBREf 29 L, Biai s Buideo P RE A
—REMEREE L Tk, —F [HiE3] Tl BB ORERE L 1 REfELS L, ZhEnokk
FERRFEIZREIG Uiz BT RE 26> CTHREZFER L T\ 5, @F 7= UNSCEAR I, AR
MEFGEOHRIEICH L THLAELE RS> TS, S5, @OBETH O RNIEREDB#ERIIC
BIL T, FexlTRAEDONIEER T — FREOHLEIIINTENEIERF O+ D —IZb 32 2 & &
0 BEEY DR NIRRT R & R AT < REdRE A VT %, — 7 UNSCEAR2020 T
X, HEVE COBEERTIINRERAL TV E LT, KEREE#EA L Ty, OIZBE LT
X, BEIHOZEK[EICET 30 E Y, HENRKEIIERFT L ETH THAKEAE— RIC
L CHARMEERT— R TR /10 I FA35 Z & PM2.5 O EECBHR T DO BN & NEIEERT
— FTIIANREANE— FREOK) 40%ITIK T35 LHEShTnbd 2 & k0 (12), BENHE TOBEEE
IXRNREE L [FS DT — A0 5 ORAFIE KBV RN H D LB TRWE bbb,
TEFAEZE OB BRI BRI OB M L 2 E~OEELZRFTT 2720z, [Fik 1]
{RFAEEEE S T U A2 Ohba #w XX D 6 Rffi] A 7~ 7'+ 152 REFEMURIT K DRFmE, [715 2], U5
15 3] CHE LW AL BI-FURIRSEMAR £ & UNSCEAR2020 @ Table A-22.4 @ B0 A#EIE
AT & D HRIR AR IR B O 24l % Fliiit L7z, 2 < OBy U 4 THL7=H & UNSCEAR O
P R X 7pZe 83wy, — T, HFTAA T4 Ly U AiE, fA7e B OFHMESY UNSCEAR
IV 15 FL EEmD o Tl T U A ML T/A T A b L7z 7 U A&, UNSCEAR DFHMfE2
F7=HOFHIE L © 1.5 5Ll @ 7ot TV A Th 5, BilxiX, FT2 ° FT4 B3 L OVFTS 7¢
EOREEES T U ATl BEEEBAAAIRFA AT LIZER E T D TR E < 72 55725 UNSCEAR 2020
W E Table A-22.5 THRROHNTEY, TOEELH L LEDOND, BB KREWNT U AL 3
A 12 BARBRICRITITCEMEHICHEL T D YT U A THY , T b—2o L EORFRHICHEE L
2T DI, MEFMNESTWD EEDND, —J, Fbo 3 FEEOFiEmIL. BE
WICHIEER 720 2 L 23R LTl <,

B O A 5B LT, FA72 B & UNSCEAR DLl > TR Y . ZICB L Tid®E
BofndZ 75,



FH2 R WS E (AERTTEE )

F -4 BU-1 5% VTR IRER R : UNSCEAR2020 #7558 & FL 7= O FEAM{E o L
UNSCEAR | Ohba UNSCEAR | Ohba
RE LB ) HE2 | AE3 RELE ) FHE2 | AES3
2020 i 2020 Ei)

BgEs +1) | Table A- \ B+ U | Table A- i .
(U - AL < BU-FIRARE (U - WAL < - B IRARE(MAR
= %) (mGy) figE (mSv) = %) (mGy) & (mSv)

0K1 (29.0) 3.1 2.4 2 1.9 NM1 (16.0) 3.3 2.9 2.9 3.6

0K2 (40.0) 3.6 3 3.2 4.3 NM?2 (6.0) 10.9 20.1 19.3 17.3

0K3 (7.0) 2.7 2.9 3.5 3.4 NM3 (55.0) 1 0.3 0.4 0.5

0K4 (19.0) 0.8 1 0.9 0.9 NM4 (7.0) 6.9 5 5.6 5.6

OKS5 (16.0) 4.3 10.8 8.3 8.2 NM5 (16.0) 10.2 7 7.2 7.2

NR1 (11.2) 0.9 0.6 0.9 0.9 0D1 (6.3) 25.7 16 19.8 19.8

NR2 (34.7) 3.3 4 3.4 3.4 0D2 (9.6) 0.1 8.2 7.7 7.1

NR3 (6.1) 7.7 10.1 9.4 9.4 0D3 (6.2) 0.2 0.1 0.4 0.4

NR4 (44.9) 0.3 0 0.3 0.3 0D4 (71.5) 18.9 10.2 10.4 10.3

NR5 (3.1) 4.5 4.3 6 6.4 0D5 (6.3) 10.7 20.3 20 17.5

TM1 (18.0) 0 0 0.3 0 HK1 (80.5) 3.3 2.9 3.1 3.1

TM2 (8.0) 1.6 1.5 1.7 1.7 HK2 (6.8) 0.5 0.4 2.5 2.1

TM3 (69.0) 1.2 0.7 0.9 0.9 HK3 (3.8) 7.6 10.2 9.7 9.7

TM4 (5.0) 7.6 10.1 9.2 9.2 HK4 (8.9) 13.7 16 15.7 15.7

FT1(72.6) 1.1 1.3 1.9 1.8 IT1 (30.0) 7.9 5.8 5.7 5.8

FT2 (6.1) 12.1 3.3 6.8 6.8 IT2 (24.0) 0.3 0.3 0.3 0.3
FT3(6.1) 7.6 7.6 7.9 7.7 IT3 (25.0) 3.2 5.3 5.8 5.8
FT4 (6.1) 9.8 23.7 24.3 315 IT4 (21.0) 4 6.2 6.1 5.7
FT5(9.1) 0.5 18.8 14.2 10.9

IV. Z%

Alal, JeATIRA CHENT U7 X 7 THRTANICN 2 T, 2O EL O 9 TR O B AL
<RI JOEREREEIERE (B, Te « 2L 18D OFHE, i, 25 S—k o Z A LfE, 75 8
—B A ANE, 95 R— U F A NEERET DFENTE I, KEAKRDPDONEFHIXITBE LT
X, —HOBIGEICBET 2T N TE TVDR, BERBITEKFEICHRE Lz, B2 DO
fElE, & -3 (237 K 912 1080 ADHURIRILTANCEL-S < BREFEAM & At s < . EMEIELE
VY, BRI O W AT < A2 K D HUR ISR & OEBEIT, /NEX O 14.9mSy ZFRr< &4
TOTMTATT 10mSy Kfifi TH V95 73— > ¥ A JLET 30mSv & BT DITPIET DO HTH - 7=,
B O/NRFRIRD A D 7 — VARHTHRE R (13) & B £ 2 huiE . B S — s X v BjERI
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Estimation of doses in the early phase of accident utilizing a
spatiotemporal radionuclides’ distribution database by atmospheric
transport, diffusion and deposition model simulation and the
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Gen Suzuki

International university of Health and Welfare Clinic - Director and Professor
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Abstract

A large amount of radionuclide such as '3'I, *2Te, '3, and '3*I was released into the environment
after the TEPCO Fukushima Daiichi Nuclear Power Station (FDNPS) accident in March 2011. As these
radionuclides tend to accumulate in the thyroid gland, Fukushima residents are concerned about the risk of
thyroid cancer in their children. However, the measurements of '3'I activities in the thyroid had not been
systematically conducted in large scale, and the thyroid-dose distribution among children was not elucidated.
Our research group have been conducting the dose reconstruction of thyroid doses using the spaciotemporal
distribution database of radionuclides’ density that was simulated by the World-wide version of System
for Prediction of Environmental Emergency Dose Information (WSPEEDI). In order to reflect the
diverse behavioral patterns after the accident, 100 to 1000 whereabout questionnaire sheets under 20-year-
old residents were randomly selected from each 16 municipalities around the FDNPS, and the individual
thyroid doses were estimated based on the latitude and longitude of their evacuation routes as a key to refer
hourly T concentrations (elemental-, particulate- and methylated-forms) at 1m height in the database from
12 March to 25 March 2011. Our work on 7 municipalities in the evacuation ordered area was published in
January 2020 and contributed the update of dose reconstruction in 2020 by the United Nations Scientific
Committee on the Effect of Atomic Radiation (UNSCEAR), UNSCEAR 2020 Report. In the present study,
thyroid equivalent doses in 1-year-old children in 9 municipalities surrounding 7 municipalities in the
evacuation ordered area were evaluated. Estimated '3!I-thyroid equivalent doses were consistent with those
figures based on 1080 thyroid measurements in Iwaki city, Katsurao town and litate village in March 2011,
which validated the appropriateness of our methodology. Mean thyroid equivalent doses in 1-year-old
children from '3'I, 1**Te, 132 and '3*I were less than 10 mSv except for 14.9 mSv in Odaka ward, Minamisoma

city, and 95" percentiles more than 30 mSv was recorded only in Futaba town.
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In the study, we evaluated 4 different modalities including UNSCEAR 2020 Report one to treat
evacuation timing or route from a whereabout questionnaire sheet that did not specified detailed information,
and compared the doses by different modalities. The present analyses demonstrated the differences were not

great.
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