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= 2 % fli o THMEL S T2 KIRA~ O T-131 PEAE &/ BAKEAK D 1-131 IREEAHER L. #RER
BAdTo7-20 AE U ear8— KA BT ERITEE L >>, WSPEEDI_2019DP
R, HERH AT A LT, KEAKOHEARICBE L CH RE L, b, JEAESEE ORI
BEMFESE L= T v — FRAREE (Ohno et al. 2018 27)) # M\ 5 &3z, MIHFEOT 47— bk
FHETHEITH -7 5,1 BIROMKEIZONT, RIFHOT v — FHEFIELBEL T
BENCE = —ZFOMAESIHIKE L, AR TT o — M ZFEm L7z, 7o — M,
A5 RIS TOKEKRTIZT T2 S RNy MR Lo - KOBEE, ALK LR TE
0. KEKUSNOKGER ORI SN TND, & 2T, BREZEORI TIERHIEA Y FAR b
NOBEK - KBFHATERVWELEXOND D, 2D OKGEKEKTRELZEBRETH
% pTWI (Potential Tap Water Intake) 204 £:H L 7=,



II-4. EHAMEL Y I 2 L— g VERORERIBREER OB

[I-4-1. ICRP HRBETINDHANBEAHEORTT

FATRBICB VT, TMAEB LR T 7 4 7Iox+ 5 11123 Bk GaE R4 5ic, BAAN
OHURIEZ V7 Z o 2l ICRP BURARET LD 30% & D IKWE NG STz 2829 1
T, BRANOBRAE CTLE D VROBRENSZ WO TH D, —J7,. BAANDOFIRIRATEIL, ICRP
DOIEAE N (Reference person) & 728100 72\ E A STV, et 18 55 R BRI A o HR
R FARATAE SR % FEIC Suzuki B 301X B AR A O HURIRAFEA ICRP OIEHEAN L D /S & s
L7z HRRIROBREIT HRARIZE Y JA 7= ik 3 O B OEFEN 72 0 OFGHEE Tk E 5 DT,
B EEE I DR ORIRIRZ U 7 Z > 2EH ICRP HURIRET L LW/ EL 20%TH Y, 2voH
WIRATE DS ICRP £ HEN & [ U CThauid, 1-131 LR MRS #R SRR S 2/3 ITHIE L7 &
REMMIZE 5. —F . BRI T-131 1592 EHRE U CREGHE T 25551218, ICRP HURARE
TNEMES T 1-1181 OWAEDFE I, TOWRARICE SN T 1131 FUIRAREANRR S H LR
o THEZIHET 720, FIZBEMEI VRO 2 V7 Z o iy ICRP HUREET v
L0/ ELK20%TH - TH 1-131 O AEN HENIIZ 2/3 IZHIE SN TREFMEI N TN D,
ZO7H, VI ab—3 g =20 EHE & FERIES— 2 O EFHE I, Bt a v FED
HURIR 2 U 7 T o AMEDR R ZD R & 72 5,

Pk, @ OPWEBHIE 1T K 2 BRI A O 54 % IR BRSO R R IE < /N DR AR
IS A DA & T BB 1L, Suzuki HOWENIEL <. AARADFIRIMATEH ICRP 2%
ANEV/hSNET DL RMREDHRK L 2D, T72bb, BRI UFEZ VT T 2 ZEH 20%
EERWIGATEH . HARANOFAIRBRAFED ICRP N L0 /X < 2/8 DRFE T ST FUR RS
MEHBERIEIIZOEETELWVRELZHET L3, 213 L0 SIS WA ICITREDBE/
PTG Z B3 D, ARBFZE T, BB SR ORI RO T — 2 Zfftr L. 7o, NI T 4 7 %5
D HRARATE 2 R IR (MRI) &R L0 BT L=, RN, FEE Oy s E %
Z )

I1-4-2. EBWNIRBHT & 52 RAIT < BHERICET 2 WAL

Vo b=y RN ZADOR AT S BREFHETIX, T — AITIRE L & SIERBED X
5 IR T & - T2 D BHE TIE 72 72, UNSCEAR 2013 AFEETIZENACTRE L& LTK
AL < BRE DI Z 7] L T, BUEN R ERHMEO 721213, AARFRICIRREL 7256
DWW L PRI T 2RI LETH D,

II-5. FRBRGEZBET —F . B—NRT 4 AV Z—BIET — 5 BFENT

11-5-1. BEEETTE) & NERERIT < BRE D HE BEAFAT
18\ D385 5 BR i 1R5 211 038E EERR B 25 D o1k & PR IE < MR & OBFEPE 2 LI duE,
FAREBEE T — L D DBEICR D, 2T, SHOMNORSATET — & 2k~ 25 fET
THEL, A—NAART 44 (WBC) ZHWTERINIZARNE T AFREEICHED < N
X< HREE OB OWTHNT 21T - 7o, BERZRBEEITEN T — % O /[ HULE DL D 7= D12,
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Python SFEIC L D7 07 T AafERk Uiz, 723, AWFFECHER LImBE T8 T — 218, E R
HEE I ER L7 /NERRIRIE S 227 U — = A O e OB AR A S RF22 B R
(LT, JRJi6H) 23 2011 4 7 H BRI S 2012 4F 1 AR £ TICFEM L7~ (WBC) HIE DHfs
ENLELNZLOTHY, I 300 4450 & U 5,000 453 DT — % Th b,

11-5-2. I YR/ ET U LERELOFHIE

2012 I BB - FUEMEDSEREEE (URHITER TRV X —T) O OEFEFFRIT L V1T 78
EHEEE T, ANERRIRBIES A7 ) —= 0 7l (5 LT £ %) KO WBC JIE D i 7
OYRRE (BAN) OERFMNEHAIO SZREL G S 7= EEA R OV IHRIT 255 & LC, [[l—Hko 1
Eb L RADE BT ER 22 R B CF — OB AL (BH/¥7Cs) D22k A WA LT ERGE L
TAUFR vy MERELZEH U723, AR T, BERERORKIZ/R -7 2 FEEO I
DFYEERFET D720, NEFIREIELS 227 UV —= ZTREICOVW T, RREICHV SR
72 Nal(Tly¥—_A 2 — & OF MR EARE GEREHAE [pSv ht] 226 FfRiRsRsE B & [Bql
\CHE S D=0 DR %, Ulanovsky & Eckerman 23MERL L7357 7 > F 2O (0% )2, 178,
55, 105, 15K URADR61K) #—HMEELZbDEHN v Ial—ra KD
WEE7 7> N2 (ORINS 7 7 o b A %)) ZHWZEREEZSBICLCRELEITo7, Fiz,
WBC HITEIZ DWW T, BN BRI 245 L7 ~7 7 > b A& O TIRIEDN Thiiz 2 &
5, FEBITH L TUIMARNE S U AOREENP R KM E 2> TWNWDL 2 ENRG>TND D
ODOR, LVEBELZEZ ONHEBET TV AOZYHEIZONTRE Lz, T7hbb, FEIEN
HEH H LB B S v/ WBC HIEIZBWT, BIHEREDFFORE & & I LanZ &I
FHRAL, ZOBRZEHYT HITIE, @R EREZBE L7256 1 B EOREDOEBIREN
FIAEND DN EE T INAIED—DThbH~/La 7HHET T H/LaiE(MCMC k)% VT
HeE LT, BEAFORREZIAN T, S AEBEAD 3 A 12 AOBRIIRAEBRNH 72 & L THREN
BESNTWSZD (Wbwd, BHERAERYFYA), v AEREITRAFHGE 20, £
OFER, I UHE Ty AMERELS AT NS SFHESN TS AEEERE 2 5D,

11-5-3. EREHRLT — % 5> b O EFE

FATHRGEAZ BN T, itk BN T S 7ol RO BRR G RMRET — ¥ & b & IR
FOWMABEEZFML, FMSCERLTE 23, SE, fTERAZICES R a0 2 Y M4
et 5720, ART—4 L OEREITH

(fREE ~DELE)

IR AR IR I TRE A L 72l A OBEE TEY T — & ORI DWW TIE, BEFRS L O 5 IR
SERKRFEOTEEE 1T DRI AR EZES D ARME LN TN D GRRE S 13—011),
INEOBEIKICET 57 v — N IT H29 A ICEEREREAERZOMBER S HLFE
S EORKREZ T kiRE S 13-B-277). H30 4 4 H~5 HICi& 25 L=, 7 filTso 19
LN OITEY IR A ZE O MEAE 2 Fh I BE 3 2 P S0t RO EFEMFIE O dils © a3 5 i stEt
BEE~OETHFZ IR R EROGHEEES) DAR S OKRE S+ —i% 29100) . H30 4
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FEIZHYE N5 900 th DT — & & AF LT,

ERREBRAZ V) —=0 T OT — 5 LATEHEZE L ORAIZBET 2 EEIL, H28 FIZH
BEBBT 512470 EREREMAERZB I OES R IEROGHEZES»OAREHR TN D

(KRBT 1 18-B-185, L U—fi% 29100), 22AET 57 — X OFEPHIL, W2 b OEFEHER OHilE T
FENTI 58 LD . H30 FEEICEBRNEHT 57 — 2 6,700 2 AT L 7=,

FARIRARE OFAEMNFEIT. TRk 29 FEICE B RZEROMHEER S UKEE S « —fik 29220)
B L OB KR LG AR TR - N OMERS (KRE S 297 /) THEREZT
77
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II1. BF3eks 52
III-1. HARBERRERE TR A7 A (WSPEEDI) ORE#1t

II-1-1. KREFO/IMER L

R[REGT Y U T GRICE D GO EHRRE RIS L TR FIEAEA L. aFIXE I L
IR E SNTRBERSE S 7 — A CHOWT, LUFICE XM Ok B 42787,

X1 (3/1121:00~3/14 3:00) 22O\ TCik, +72 37— A (a> ha—/L7r—ZAOYHREL] X
0 T2 5% DO N EIMEE LI2EHR) BEEOFRER & o7z, T, WS RIEE D LT 3 H
S UFRT, FES. B <o SPM HIEIC L5 Cs-137 KA FFE ORA L & ol (X 111-1)
IZBWT, ZRETOHE (2r br—r—X) TIHEREPKENWZ LIZE) Fv—20BH)
MR R RN 6 FRRERL 2o TWEDITR LT, F—LbORERZINEL 725 X5
RGNS F DBV DBHIHUE D r — ANRE SN2 B2 DbNDH, L L, KRS0 —
AR & R ICAT O IR RO RE(b 2 2O AV D & B L OO 2 Hiaiz o
TOFEMEITREME & FF B L, FETHEIZ DWW TR 7 /b — SRR £ 72 3 R fe
BLpoTnbewd, FHEORE LFN R ko TLEIBRE Lo, ZHUTHIE < FREFTMH
IZBWCGR/NHBZ 27235 Z &b, TIL HF5E5E 2. BUHRIE®R & 8GR o) 12
A L7e L5 Ic, T— A 0@EEREL OFTNEWINT 572012, SPM RERESRET — & DR
PEZAAE T2 2 & & Uiz, X <HREHESAVFRT 0 KE 6 0 6 RERIX T TRl S Tnd =
LG, T 6 BERIXE) Y TOREFEEAE T SPM IS & FHEM O i 217, FHE SR
VR ERMIRAEEE 2, SHMEETh TV E LT, #UE<MEHEH O ATNTH NS 6 B
AR & L CIIlEMm 2 BT 5 L 5 ISR A kb2 2 & & Lz,

XM 2 (3/14 3:00~3/17 3:00) 2O\ Tik, +72 37 —A (2> hue—r—A2ADOYHRZ X
0 T2 IO ZRIE L LI2EHR) TaX M I B/ el olaid, 2O —ADWAE A
OFERFIL. Z OB TR I NI-EE RN O ERELE A OFBMENMES . Mg L —
LNIEIE U N R L TR ARE R Ao TV e, T, ZokE IO T, 3 A MY
¥ J OFHBICILE ST — 2 BMEDI TN & & 1@ B IR O &R I s 2 SPM JHlE
SAFELRNWZ LIk, BEETL—L0@BOFREENEBEINTWARNEZDTHDL, £
ZC, WEBRODMOMER LR, 2 A MR I N 2FH IS Wy ba—Lr— A TILESD
HOBFRMENKLENI D, ary he—)Lr—R% ZOXMORE 7 — ATEE LT,

XM 8 (8/17 3:00~3/20 3:00) (Z2OWTiX, +72 37 —A (av hue—7r—2AOYMRZ X
D T2 BOM N EPIE S LI-FE) BREOREL o7, LM LARRDL, F— A@iEk)
DRERTNITHEVUETERD ST, AREGOWEFIEIZZETHRATHY . X 1
& FERIC SPM R EEIRE RANT — & ORFRHIEEME 2 AV 5 2 L1285 BRGSO b s 2T
H%5,

X[ 4 (3/20 3:00~3/24 3:00) 22O\ T, 2> br— AT —ARRKEOMERE 25T, ZD
KL, 7o I7AHREICL VKRB NRELS AL D Z L3, BEEICHER D - -85
W@ O 7 L — i@l & BT D /G — A b e o T,

X[# 5 (3/24 3:00~3/28 3:00) |22\ TIiL, -96 07 —A (22 b —/LA7r—ZADOHHKL X v

13



96 SRTOM N ZMHE L L2 E) T X % J B e o7, 2 BRI W= b
00—V — AL EEFETH T, 2T, KRRF Cs 13T RENME i LIz Z A, 2011 4 3 A
25 A 14 KRl D 77— L8 2 b —u 7 — A TIEARIRIRACENIZ 2372 > TV 2Dy, -96 537 —
ATEHBERNICEEESTNE WS ZRNH -T2, ZOEWR R GI-H#PHIC SPM HIE#
SREELRNWZ EnD, a2 MR J X O ERRMmEN TN o7, £Z T, Z0O#
PHICAFAE S 2 ZZ MR EROREMS (W& 20 LA, Sk, K7 29) ([Z381) 2 ZEMIf ik
MENLD, EBELD07—ANEEORNEZFIL TWDINEH~T, EORE, 2011 4 3 H 25
H 14 FEEIRRICHB VT, ERE OEKO T — 2127 — Ll & 5 2 55 2R ERO -5
MALNDZ NG, ary ba— Ly —AOFNERORNEZFRE L TS LML, ZoXM
D ki o — ATEE LT,

X[ 6 (3/28 3:00~4/1 0:00) (Z2OWTIL, 48 37 —A (3 hr—/L7r—ZADOYHREL L v
48 IO I & FIWIE & L7-5HR) BhalofER L 7eoTo, ORI, 7o T AERICK
DVREGPREL LD D Z L3 IEBGHRMERICKRERETR NI 5T,

LI EDRERNG, BRGSOk T — % 2 E L. £ & B 2T i o§Er — % ~—
A% RS LT,

TR 28 FEDRHER BEr—2A (+72min)

" Shinchi (Shinchi-machi) B ) Shinchi (Shinchi-machi)
£ 13/1220hET H 3/12 200 ET .
;| REEGL <or

HEMBGL 4/‘%&‘/\

€3-137 concentratic

8 2 28 8 N 4 % m 8 2 8 8§ N @2 B @
g8 8 8 8 ¥ 4 % g 8 3 8 8 8 2 2 8 8B @

air COHW (Bqm?)

Haramachi (Minamisoma-shi) Haramachi (Minamisoma-shi)

1200

44!

— ST E(E(Katatay — 20— L) -
A HEEEE 251 | § e e
O BAHEEPVF —2) o

E
g
£
H
§ s
£
H
§

A

Time [month/day hour in 2011]

X I11-1 SPM K& Cs-137 2R OREMZAL & H RO bk - 8 B IR iem v JbEs 3 #us (5T,
M. b)) . 3/11 21:00~3/14 3:00

II-1-2. BeHIRTE#R & SR8EHE O & b

B R R O T — 2\ X0 FAERE U EiT — 2 =22kt LT, B ATRE e fllE 7 — &
(BET—%, BTRET—4%, WEET—%) 22 THOWRELTIEZEA L, HIEER &
JEBGHR OREL 21T o 12, T ORERS SN 7 Cs-137 KON I-131 O R ZE L 2 X TI1-2 &
O II-3 (TR T, R EFETIE, 1R 2SI ROHERHENE bR D2, BN KE N
Z DD EBRERODEIXE Z L IOEAE L b O RELREEE Lis, ZhE TOMHEH
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EFER (Katata et al., 20159 % Chino et al., 2016 0WDFERIZIESEKET) »H OB kI, L
TorshTholz, Cs13TI22OWVTIE, 3 H 12 HD 1 54~ MTxIGT DD 0.25 1%
FREE . 1 SR KRIER IR 2 =R A% 0.39 SRR IC Lz, £72. 3 H 14 A& 5 15 A
RINZDT TORERMET L= BZRELS Ieodz, £, 3 H 15 AFAEIT. 3 H 18 A
225H 19 H, 3H 20 A, 3 H 21 HE2H 23 HICHT CTOMEFENME T Lz, —J, 11811
Wi, 3H 12 BD 1 S~ MRS 2 B 1.8 FRREEIZHIM L, 1 5K RIEFE (%t
32 BN 0.55 fEFEEEIC Lz, 3 A 14 H&EMD 15 HARIIC/T TOHERIT, 14 H
28 FFDO B — 7 O NE 2, 15 H 1 RO B — &@ﬁﬁztt'.mwﬁwb Cs-137 DR & did) L
RWEENZ 25Tz, £72. 3 A 16 HFNCBRAG 2 @i L7z 1-131/Cs-137 R mn 7 /L— A
BT 57202, 3 A 156 H 22 KEORLHHENHEM L 7, £ Ofh, 3 H 16 H 9K H 10 FFD B —
7. 3H 18 H2*5 19 H, 3 H 20 H2*5 23 H, 3 A 28 HM D 29 HIZHIT TOMHEMET LT,
_@Eﬁznmﬁzﬂw%ﬁﬁb\t#ﬁ%ﬁﬁ S & SPM MR IEE & ORI M O 2T =2 U
[k DA RS & O ATV, IEBGEHRE O BB 2 MR8 Lz, ILBGHER R L SPM HIE
12X % Cs137 RRFIRERFHIZ(LIZOWT, 3 H 12 H~14 HOE®EY . 3 H 15 H~17 H O
BIICE LT -4 B X O -5 1SR, £ OMOBIResic B L Cid, oHmrsemsE4
ZRE N, 2011 4 3 A 12 H~14 A& 5 RIEE Y ([ OV T, JRETHE 2 BRO CULRIEHE [
EHBETLHLICR0 ., FITHAICSOWTHROTIES 5 b 0ooE < MEFHHICHNS 6
RFRDRERAIE & L COXEM E RERMEE2 525 2 ENTE D, ZTRUSNOHIFIC OV T,
H##ﬁﬂ/}—fﬂ:f‘ X B2 R BB LI & D BV, FaHE (R III-1) Cidtuk, #iM &
O ERIICHBPENR ELTW5D Z L85,

%ﬁ%ﬁc.ﬁ itk & SPM HIEIZ L 5 1129 KK TIRERFHZIZOW T, wERICHIT 28Ik 2
EDOHRIZEI L TIE, e EE SR Iz, SPM BIEIZI T 5 1-129 ORE X, SPM
FOAMUNE LICR - RO B O BNHE STV, £z, BREMFERAHEEERE (R
FhUZ L0 i SN e KRR+ OIX < @Rl & U R 7 §Hli D 72 O FEEFSE (5-1501) | 12
£ &, SPM B AMICAT A Lz 1129 1%, FHIE TIZ 20~30%EH L T\ 2 LMl S LT
DN, ZOWDITRT DHHEIF T > T, —J7, 1-129 OILHGHRICHB W TIE, £ 1-131 DL
HERIT6 L TR FIROEIE 0.5 KTV 1 D 3 5Dk A o~ b U o 1-129/1-131 ez @ L T
K4k 1-129 DR Z R E Lz, TE-> T, 1129 O FHAE K& OV E MBI I3 RMGE D RUE A FE
MEREGENTWDZ LICHENLETH D, MR E LT, Cs137 DIk & [FEk 72 m & 72 > T
WHA, 3 A 12 HAS 13 HO T L—AEIBIZ W TCIE, BEE 5T 138 B AT 00 D 1
B W CAREFEMZEZE L CHIMKRHIE & 72> T DH 7, fHE <BEFMICR W CTEREN
WETH D,

MizEtge =421 > 72Xk D Cs 137 LN 1-131 OILFE Ry A & K 28 A2 FE K OARHEE O i
RO ZX -6 & X -7 1277, I L HFEHEL, pH@gEELSRIN, Cs 137
DRI T, BRI T MO mmiE T U 7 OJm & R EA O KT A E I Tn b
— AR O TOMW/NGHI A 2 TW DA, BV EROREO —EENE L TR,
MEHE & b AL T, 2ERMICHEMERR L LT EE X 65, 11831 OBV T, Cs-
137 & [RARIC AN B CIEBIRE TlZ vy, BBk OReEHE (O FHMERm E LTS Z &R
s (B, St EIicB L 3o HssES ),
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KatatatChino  FEIEF] BEE
prior --4---Cs137 ——rrate Cs137

Xmlﬁﬁli“/'\"‘y I‘Jj‘rb:/ﬂ"?-fmg Cs-137 release rate
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II1-2  Cs-137 tH=RIFRIZM L  HAIHHROEEREHR (Katata et al., 2015 9% Chino et al.,
2016 WOFEFIZHAS X KET) . OF 1R Z & OHERHIE, AR hai b= (1 R Z
& OHEEHE Z JeBRIGH O EIX [ Z &2 M)

Katata+Chino  ZEIE@] Bk

rrate_|-131

Xm& $Ii:/"f"‘) FQQW:JH%@% 1-131 release rate ——prior  --e-1-131
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1.0E+14

1.0E+13
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1.0E+11
312 3M3 314 315 316 3T 318 319 320 321 322 323 324 325 326 32T 328 329 30 331

II1-3  I-131 fgH RIS AL  FHUIHH RO R IEH (Katata et al., 20159% Chino et al.,
2016 WOFERICESEHET) . OlF 1 K Z & OHERHE, AT (LA (1 R
T & OHERHIE & S BRI W O 4 BIX ] Z &I EE)
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3/12~3/14({g B2 . ;E@L) 3¢ FHIE(HOERDBE)

- AHHEE(H8FEDHER)
- BRAESPMT—%)

Shinchi (Shnchi-machi)
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00
= Calc
300 —4—Calc. (H28)

3/12 20h& T
AIEBLZL

- B B
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31212
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3/1300
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3714

Soma (Soma-shi)

- 500
g - o obs
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B
IE 5 200 R0
: - LB
~ o
g 1FA 5 P AL P8 3.2km S B SR - S S S
= = 5 k- H] -] ) H s s
. 9 Futaba (Futaba-machi) <
= 20000 o~
E 18000 o obs. o Haramachi (Minamisoma-shi)
£ o D e .
o me - Cal. (H28) W 1000 o Obs
Qo 10000 @] ——cale.
g zg: Lol —4—Calc. [H28)
1 4000 ° £ °e,
2000
= H e AN o o o
= s 5 oz g 8 &= = X\,
— - 5 g 3 g g 2 g = g -]
n Time (month/day hour in 2011, JST) L
o

Time (month/day hour in 2011, JST)

III-4 BRI E SPM IED Cs-137 R TRER A Lok (2011 4 3 12 A~14 H
s i@ Y)

3/1 5 ~ 3/1 7 (*E .% [ﬂgt) s Moriai (Fukushima-shi) Haramachi (Minamisoma-shi)

© Obs.
40 40 © obs.
——Calc,

S EHEE (HIOEEDRER) o . aicpn| 30 e o
A THE(HBEEORER) » 20 1

o
%

; — o o
-© HRANESPMT—%) 1 %% o o 0 §
0 e 0 )
2 g 8o® oz o2 9N o= o908
g2 8 o 8 8 &8 © 3 8 S g m o®m o2 2 o~ om g
2 2 4 4 5 8 & 8 5 2 @ @ m @ 9 @ @ =~
5 5 5 5 F R 555 5 5 5 5 5 5 5 5 3
5 85§ 5 5 5 5 & 5
Nihonmatsu (Nihonmatsu-shi) Yabuki (Yabuki-machi)
200 500
© Obs. 400 @ Obs.
150 . il N ——cale.
— Calc. (H28) 300 —aCalc. (H28)
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= 5 85 5 ® 5 5 7 5 8 & F 5 § 5 & &
]
]
=
5 \
E Daishin (Koriyama-shi) Shirakawa (Shirakawa-shi) Tanakura (Tanakura-machi)
g 100 200 500
S o Obs. o Obs o obs.
= 80 —»Cale 150 ——Calc. 400 ——cak,
: 60 —a—Calc. [H28) 100 ° —aCale. (H28)| 300 - Calc. [H28)
en a0 o 200
—
) 20 50 o 100 s
w o | Jol o
&] ° > 0 0 -
g8 8 & ® 8 8 © =5 8 8§ & o = 8 8 o =7 8 g g o = g g o 8 8
A @ o w2 @ © v 9~ 2 o 9o m e @ o & =~ S 2 a - £ g2 - o =
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8 F F F S F 55 5 5§ 5§ §F F S S S S § 8 8 £ £ £ 8 3 2
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II-5 FHEHEHR L SPM MIED Cs-137 KA HIRERZ Lot (2011423 A 156 H~17 H
T I)
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# II-1 FHERER & SPM HIE D Cs-137 KRR 6 RE FfE (BE < FrEdkmiz VW5 0-6
BE. 6-12 B, 12-18 B, 18-24 BE) D H#RIC X D #EEHE (CERL 28 4R DOfs AR D

fa e, REEE B HEFHIET)

Hh 32k - HARE FA2 (%) FA5(%) FA10(%) cC
(1)/E@YILE 3 B 12~14H  10.8—243 27.0—-324 324—351 0.40—0.67
(2)E8E 3A 15~16 B 13.6—19.6 26.8—40.7 32.1—-48.6 0.69—0.76
B)EER 3 A 15~16 B 69—-80 172-16.1 1955253 0.07—0.57
(4E@EYILER 3 B 18~19H  10.7-17.9 214250 250286 0.87—0.47
(5):RJtmEE 3 B 20~21 H 4.8—4.8 89137 13.1-19.0 0.12—0.16
(6)BAR 3A20~21 B 128—156 28.8-30.0 352364 0.81—0.86
L7 10.8—13.3 22.7-258 285333 0.07—0.25

FA2, FA5, FA10: the percent within a factor of two, five, and ten
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Abstract

[Background] There were scarce measurements of 1-131 in the environmental or human thyroid
glands after the FDNPS accident. Therefore, United Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR) estimated thyroid doses based on simulations by an atmospheric transport, diffusion
and deposition model (ATDM) in its scientific report, UNSCEAR 2013 Report. However, there were many
sources of uncertainty and UNSCEAR’s estimates were much greater than thyroid doses deduced from direct
thyroid measurements in 1080 children. In order to reduce uncertainty in estimating thyroid doses, we
conducted a comprehensive study.

[ Methods] First, ATDM simulation using WSPEEDI was refined and optimized based on the
continuous measurements of Cs-137 on filters that had been found at many SPM stations especially in
Fukushima prefecture after the publication of UNSCEAR 2013 Report. Second, the attribution fraction of
short-lived nuclides other than 1-131 on thyroid doses was evaluated based on the gamma-spectrometry
analyses of clothing of evacuees exposed on March 12 from Namie town. Third, evacuation scenarios were
re-evaluated based on the random-sampled questionnaire sheets of children under 19 years old and several
different scenarios and their usage rates were determined for each municipality. Fourth, we have confirmed
that a thyroid clearance rate of 30% in the ICRP thyroid model is larger than an actual value of 20% in
Japanese, while thyroid volume in Japanese is not different from ICRP reference man. Thus, we calculated
thyroid equivalent doses using age-specific ICRP dose conversion factors with correction factor of 0.667 in
the present study. Fifth, we utilized the results of experimental investigation on the decontamination factor
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by sheltering in Japanese houses conducted by other researchers. Decontamination factors differ by
construction years of house, wind speed, elapse time etc. and we adopted a number of 0.5 as a constructing
year weighted- and 6-hour averaged decontamination factor at 2.5 m/s wind speed. Sixth, we adopted an one-
compartment model that had been established in the former study and utilized new results about the volumes
of tap water consumption (median, mean, 95 percentile) for 1 and 10 year old children and adult that were
obtained by nationwide survey in Japan.

[Results] Six hours-averaged Cs-137 concentrations in air estimated by WSPEEDI were roughly
concordant with 6 h-averaged Cs-137 concentrations at SPM monitoring stations. Under the assumption of
1-131/Cs-137 ratio for each plume, a WSPEEDI_2019DB database of spaciotemporal 1-131 concentrations
in air and 1-131 depositions for particulate, I, and methyl-iodine was established. Utilizing this DB and
detailed evacuation scenarios for each municipality, inhalation as well as ingestion thyroid equivalent doses
were estimated. The sums of the mean (95 percentile) of inhalation and ingestion doses for 1 year children
were 4.5 (14.2) mSv for Tomioka Town, 5.7 (14.8) mSv for Ohkuma Town, 4.5 (14.1) mSv for Naraha Town,
7.0 (33.8) mSv for Futaba Town, 7.4 (33.4) mSv for Namie Town, 15.3 (25.5) mSv for Odaka area and 7.2
(20.6) mSv for Haramachi Kashima areas of Minamisouma City, and 15.4 (31.1) mSv for litate Village,
respectively. This estimated figures were in good agreement with thyroid equivalent doses deduced from
direct thyroid measurements in litate Village or Minamisoma City, and much lower than those estimated by
UNSCEAR 2013 Report.

45



4-1-a FHAH OERNEHIT < SRR ORSEILIZ BT 5 afEise
() FERIHABRE OE R O YN ERHIE < SRR D HhEE
[ SN Sl A i
SHBIEE  ER R (RTINS  HR)

R s

FEREE - FRERIC LV ERPZ I a oF (ELLTa #1131, B) 12k sH
IR < MRED EfERITIE D=0, NOEJT — &, BEEHITEN T — &, KEIEHS I = 1 —
voa VERTEH UM REHE A R T, R R OB TEY T — & OENTIN G, R AR
A (201143 H 12 H) OBEFEBAMEFFAIC L > THR—AART 4 v % (WBC) ([ZX W llESH
TS EE U AOERHNEEENEEICRR2 L 2L, ERO—EIZOVNTIE, [FH
D 1 FHEERIZIIT D KBIERIC LD AT 7V — DM K DRG0 BN H D 2 L
SNz, —F, REMHOSH 723 A 15 BITIIERO R T ICHEL T T L TR, BRAD
BTN S Dy o 72 Z LAY WBC OFEFT B S iuiz, NEERIRIES 27 U —=2 7
BEOFMH CIL, BH LI EmpEfasse A<, RIS MBEOFM 21T - 72, Ok
B, AR E RERERITR L, REOKR LN 30mSy LR THh -7, IRICATERON, 3 H 12 H
IR AR Lc L Z 2 DD FERO B L5 HFIRRSEMAR T, 31 OB EEN 'Cs DL
BED 105 Th o726, WMAORBSEYE &7 LMEANERR EO T IE (K 3,000Bg) »HiFE S
% 15 Ve o0 HOR R AEATAR B X I T 19.2mSv (90 R—E U XA VETITR3FE) o7, L
DU G, BEEL LK O WBC DTS DO AEINENDH D720, I LROIMIENLETH D,

Fog—
HERBE FREL, TUHE, B, NBEIES, SRR, TR R

WHIEH 1%
W A w)lfEes (REBRSZER KT #%)
W o#E BEER (B RpEE  BEREHARER)

wrges
Wsing &veYa (ETRFHIRFRBEREEME FTER)
WFESngE  RERE (B RPAHIRFZEBR RS e a)
WEsing  RETHK (B TRIFHIRIIEBRR A TR ER)
WEsing  AREAN (B TRIFHIRF RS et B)
Wesing BT (BRI EB RS K E)
Wesing AN (& RPN EEE ER)
Wesing  LREE (& PRIPHINT TR RS R SR AT)

46



I. WFFCH P

WERSE —RBEEENREL TOLIEICEDLET, BERMEREZ AR L Lo FHER O
E<HRBEOFRICE L TE < OREM LR TONTE O, b OFREMROILED RAFL L
TE, —MRARDPZTTHIESHBITR TR 720D 28T D, LrLRRS, FiK)
WNCZ T 7T, FrSHEE S 7 RIS X2 BRI NEHOT RREICBI L T, it o3k
NN S W ABERECTH L FIRIICEP L THRELZ H X D52 L0, F=/ 74 VIFFREFK
IRV TNEDOFRIRD A DFAERDBEIN LT Z &2 80 h, K0S LEE L STy
Do AWITED BHNE, WHFEHE TR 5 BT BB JE0E S (WFFEPH AR 21 A3
EEREHFIUAT, LT, MEFFEIT) 1IZB8WT, T E TICFEM LT E 7R ®0 % S &
L, &V IE#EERMEROFEAMONEEIT S BE RIS 7306 O FRR b
) AR 28 Th D, BARIICIE, RIS OFASHIO FZRIE 2 A 5 E O1TEE
WETEMT 5 2 LI & REEATE & AR R & OBEME AT 5 2 &R, RRULHK
a2 b=y a b EB SN B MERTE O 22 TR EE DR ZE ]~ v I 7 — o T L O
EGTT 2 EID Z LIC KV RAERAZ R+ 2 2 & FIC L0 FURREMR EOHEG 2 7o, BE
FFOHEFHMEIZ OV T, TR o T ARAFH O FERIE DO MAE AT - 72,

. #WFE0515

AL TN 2T — 2 ROWRHT T EIC DN TIE, R OIS FITFLR L 72NE L IZIERER T
b5,

1. KRB R 2 b—3 3 Y B RO TN L < st
SeATitge (THUR B R B — FR I BT 2 F RO ERHGIC B3 5 GEr%E) iAot
(WFFEARFRE) ), 2014 SR D 2016 4R, BREEA) (23T A AR 1 TSR B s 0~ D42
flt X 7= WSPEEDI @ 3 7 3#-131 (1) ok v 4-137 (B¥7Cs) D KR FIRE D2~ »
N, R RSLER KT DR SN RANHIE 2 F 3 58 OB TEN T — & (JRRF S
% OWIEGITORS T — &) ZFERFZCTRETH 2 LICX b, WABEIC X 2NEHHkIE<
MEZIHET 5,

2. HEEEATED & PRI < BRE O FE BT

18N D38 #E BR A R 21 SOMEEERR B 45 O ot & NI R & O BB ME & L e,
BT R&BEE Y — 2 DMHOBE e D, £ 2T, ZHOMANOBHITE T — ¥ & Ffix 725
HETHEL, "—ART 4 U (WBC) ZHWTHEMENIENE S Y LERFEIZES
< NEBBRIE < B & OFIBIC DWW TN 21T o 72, IR ZRBEREI TEY T — & O "L D 4L B
DI=HIZ, Python FFEIC L D7 0 7T NEER LTc, 7ods, ARWFSECHEH LIl T8 7 — &
X, ENRIESEARICIN L7 NEFRIREIE S A7 U — =0 TR O R #E K OVH AR
TR RS (DL, B JirAE) 23 2011 427 A ERoD 2012 45 1 A K E CICE i L7z
WBC HIiEOHHEE BB/ LN EDTH Y, ENEIUK 300 44453 K OFJ 5,000 4453 DT —H

47



Th o,

3. FUER BT ABEE O

2012 FEEICHIEMID RS (URFITERT XL X —T) DO ORFEMIIC LI VT &
HEFE T, ANERRBIES A7 UV —= 0 A& (5L FOFEH) KT WBC JIE DM F
ORRE (FRN) ORSGHE O FZRME DG S AL AREER S OV IRET 2 %5 & LT, [Fl— Mo
T &R I NAEYEN 22 R B C LRl — ORE R . (BUACs) dzEK A A LT b
WELTIUH v EBRELEZEH L, AFETIE, EBRELOREIT -7 2 FiMHE
DFERNED Z U2 REES 2720, NERFREHEIES 27V —= ZREICOW T, FRA
W BT Nal(TlyV—_A A — & OFEIHERE (EREHAE [pSv h?t] 25 HRR
BB & [Bq) ICHE T D720 D) %, Ulanovsky & Eckerman 23MERE L7242~ 7 > b
L0 (0%, 15, 5T, 10T, 15ELORADG 6 1K) AR LizbDxH
Wy alb—va LU T 7> A (ORINS LT 7 > | A@) 2 - BG4 5512
LCRELEIT-7, £z, WBCHIEIZOWTIE, MABHEOKREEZER L7-WEL7 7
LAEHWTIRENMTONTEZ EnD, FEBICK L TUIMENE U AOFRE &0 %710 KRG
/2o TNDZERMP>TNDEHEODO, LY EELEZ LN LB T Y AOZYHEIC
OWTHRET LTz, T7eb b, HHOEEN SN A UKt S - WBC HIEIZRWT, B
RPEEFIOFGE L & I LAWZ LICER L, ZOHRBEHPAT L7012, Hkremkn
BRAESGE LTS EIC 1 HEOREOERENRIAENDLONEEL T ANV BEO—DTH
Hba 7T LT v aik (LU, MCMC %) & FWCHERE L7z, BEfFORRERHE T,
HEFEABAD3IH 12 HORICWMAERNH 72 & LTRENEES AL TNSED (Wb
5, BMRAERSTUA), By AEBREITRAGHI S 2D, ZOMRE, avE oy
DEIEE A BT S GBS LTV D ATREMEDR B 2 Bt D,

(i 2R ~ D B fE)
AWFFENT TN THE T L 728 N OREFEATEN 7 — Z ORI DWW TR, BEN R O B IRISLERK
FOMPEBEIZR T 2R EEEZBE R SAKRMELN TS (13-011),

48



1. BFZERE R

1.

INEBHARIRIZIE LS A7 U — = Z A O BT

TR LRI AR (K 1N-1) 2 VT, ANERRIBIELS A7 U —=2 T REKRRE
O FRIBEMARREZ FHFE L2 (K 11-2), AT@E g L CTRESAIXIEEAEEDL RN
HLOD (3 A 15 ADOBMRAEIR STV A %EE LGS, FREORT — X ITITHRARE A
TEFO® 5 AIEEA NG TN TV IZ2HIZ, RENMTbE 3 BIAROMIZHEMRE T &4
BT OFE R 2B LT, E DA TRIE LW 12 HIRERIZOWTIE, oM e LT
FrERLE, 708, 3 16 HOREAFA £ TOERICHE VSR TROIEBRET -5
A CBHER DBV A) OFEBITo720, FIRBRSMEEIIR > U A2 KE L5 6
DK E 7o T2 (A1),

INEERIRIEIELS A7 YV —= v ZTRENM T 3 BIRIRIZERT O & 5 s OFmEE =
& o B R & RIRS R R O 2 X -3 & -4 (2R, Z 2 CHRAERRE ORI IX
ICRP FIAT# D % @ & [f U T %10,

[FIRR A O TEHE LI AR D AR SIZOW T, R 248 L2 £ (HE) oS bniz
FERND, A7V == 7L (Ny 7 7570 REZELBIWZIERIET02uSvh?) LIF
TIET 7 7 42 BENFAENDG Z ENGmotz (K I-5) @),

35 -
=
> 30 | - =
0
=
o 25 |
o
@
X 20
= 15 -
BE
m 10 -
#
£ 5 == %Rk (Kim et al. 2016)
# —_— R
0 T T T 1
0 5 10 15 20
F#

B N-1 5038 L7z Nal(TH) D —X oA A — % OLEH IR AR S

49



BRIRF{H#RE (mSv)

10

,

¢

i__

4

—

'
NI
—]

NHRET

WhEm i ®BEREM \BET ot

-2 BIAERRIF R R SR & O /0 Af
T DOMITHRRE DA FRE D AIRIE DT — % 2849

£ -1

(1) AW AEER U A4 EEE :3H 15 H)

B TR A1) DR S A B 0D 53 A7

JIEES Wb SRR FEAFERE T fE Zfth
N 593 123 291 31 22 20
75%fi 3.7 8.8 75 75 DL A 13.6
g fE DL A 2.8 3.7 2.8 DL Aifi 1.4
(2) MEVER OB T Y A (BEWIM : 3 H 16 H~HIEHATH)
JIMRAT Wb il FEEAT [EapiE):=Ain) (Gl=ni Z DA
N ¢ 593 123 291 31 22 20
75% 1.6 45 3.3 3.3 DL Aiifi 5.2
R DL Aiifi 1.5 1.6 1.3 DL Aiifi 0.7

KRBT ORNIE, T5%fH, TRIEDOHEAIT mSv, DL ARGITMILGOERENE e TH o722 & 27RT,

50




{EHE (Bg)

BRIRF M R E (mSv)

NI{RET WhEh BREEFT
25 *

20 ¢

4
MR
4
e T o 1
’ - .
0
10y 15y Oy

Oy 1y Sy

_ |

+
1y 5y 10y 15y Oy 1y Sy 10y 15y

-3 AEREERI o> B B Ah

NHRET LWhET EREEHS

50

40

30 : +
b T T1s.
10 . L E[lt ’ o
I A -
10y 15y Oy

1y Sy 10y 15y

B 1N-4 AFEERIET 0D FR 55 fff o

51



50%
o BHEBG

. . ¢ BG(~0.5uSv hl)
X
S 0% o
@)
S
-He‘l 30% |
= L (o]
g 2 .o, .
= ° .
L=} . (s]

C T

0%

0.0 0.5 1.0 15 2.0

Nal(T)H— A A—2D ERE (uSv hl)

-5 Nal(ThH—~_A A —F DIEWRM/DIEH >

T FRIEARA > MRERZNR L7 (58 Eﬁfwﬂm) ~ A2 F L EAWVTNIRRBEIES A7 ) —= ‘/ﬂﬁﬁ
ERBRICHHMESINE (204 10 4) IZHIEL TH HWE LN EREDOIES 2Z 2R L2 b 0D, %@BG
BREE T EBEEHR 2~ 2 X U ERICHELTBG % 0.5 uSvh 1 E LR SHRETOmFOT —%, 37
AT SR % 2R,

2. WBC &k 5 & besEt rih oo B E vk

AWFZECHEH L7z WBC JIERS Reid, HREMFR O S S s A0 25 A DU (R
RAIZIE, BEEEAFCIL 2011 4F 6 A 27 A2DIAIME 7 A 28 H & C WBC JIE % i, Ji 1 /%
HETIT 2011 42 7 H 11 A2~ BHUE £ TRIE Zflkfe L TV 223, ABFZEICHEH L7 — 213 2012
FLARETOLD) TGS NTCHEN /LN D TH D, LI2hi> T, Zivh D WBC
BIEREFRD, BURIRNEIIE 2575 B L [REEICER S L7z BCs/BCs Th 2 0D
IXEE/R R TH D, fit)7, Nomura HITEFHETOEREXG & L WBC JllEICBWT, &
U LAORHERITREEHEO A K S 200 2 &2 WS L7, 72, Matsuda 5 IR H1E B
(ZYRIE S AV HIAER O WBC JIIEN S, 6 ALBRIIWA LY RO OFERKE WV EHEE
L7z®,) LI EDOTEREN D, JRF 1D WBC JIE 21T - 72 IRITHT 2 (LN R o Wis o,
W TEN T — & ARG H 7289 1,600 44 (25T, 3 A 12 B 15 FERTIC 20 km & 4412 58E 5
L7zZn—7" (Group 1) &I[RlH 16 FFLARERIZ 20 km B4 kEEE L 7= 7 v —7" (Group 2) |
FL, MO WBC RIER KA e U7z, ST L7249 1,600 44 O, PERRERIZIX 111-6 |27
TEEBYVTHY, Group2 D ANEITEEDOK 2ETH -7,

52



300
s B
250 246 252 o &
222

200

119

WIRER

97 103

100 91

g3 87

53
50

22
12 12
3 2 11

3-5 6-10 11-15 16-20 21-30 31-40 41-50 51-60 61-70
3 i

-6 fRbT L7ZIRITETE R OF b, MERIHERL

20 kmEBIRIZBF-1=-F

120 100%

90%

100 80%
<
80 0% 8
60%
& 60 50% B
< 40% H
40 s B

20 20%

: 10%

0 - 0%

3/12 3/13 3/14 3/15 3/16
Date
— BAGRHE) o B E
20 kmESM B LT-F

120 100%

90%

100 80%
80 70% g

60%
B/ 0 s000 B
< s0% H
40 s00 &

20 20%

10%

0 0%

3/12 3/13 3/14 3/15 3/16
Date
— BAGRHE) - BHE

1-7 20 km NSO A E FCs M) O AE L OB =R ORI 2L
20km BENOEE ~7=3 (1), 20 km BAMIRE#EL7=#F (F)

53



-7 121%, B'Cs 3t SN TZIRITHT DR AR E 255 & LT, [T8 7 — 2 D2 b
TW5 1B TN 20 km BN 20 km BISATHBIL, ZD AEE (RAWHHE 4
RIZx4 %) PCs RO ZAL 2 BIR Lz, KNS, W51E 3 A 12 B fIcidkeERn
20 km [ESMIBEEEZSE T LTCWD Z &R a0nd, —JH, MLHFD B¥Cs fti=i%, 20 km BN
SMZFRRI LIZBRICBHE B R S D, T h, 20 km EWNIZE £ o o5t 58 o 1¥7Cs =R
IR B OFHZNBEINL, RBRICE—27 L2 0, ZORITRAITHD LT DITxL, 20
km BN ~OBEEEZ 52T Lok RE O ¥'Cs MH=RITIT L A EEL L2, 2D b, Hi
FIZOWTIE, 3 A 12 HOFRZRICHAE L 1 SHERIZHIT 2 KBIERFRITHKN T 5 5#E5E
DFREMEDNRIE S LD,

11-8 75X 111-10 {Z1%, AR L7z Group 1 & Group 2 @ ¥7Cs {APNFE 4 £ (WBC HIE ) ,
Wics it (3 A 12 HORMEW AR TV 42 0E L TR, (FHFE) EohfrE (%Cs &
WICs OWREFE D O EE AR) a3, X 11-8 2>l Group ([CITAERENH Y, 20 km
FE PN 70> © OBESE DS ELHRIRIE 7> - 72 Group 2 D 5 78 BICs (RINFR R B DO AR M\ 2 & 3 ins,
F72, BEEHEO R 572 Group 1 IZOWTIE, BONFRITER LI2EAIC B'Cs i 4T
TVE (F) 72> TEY, Group 1 (RZIT7-> TRV K 1600 4N, #HE DK 8 El,) (oxt
+ % WICs (KNFEEE (WBC HIEE) @ 50 X—t o Z A NMEKR 75 —t& o & A VDB
HTFRELLFCTHD I 2R TE, TDi=h, Groupl @ ¥'Cs M » ¥Cs R E (X
11-9), (FHFE) FEh#iE (3Cs & ¥Cs DL b O EZAH) (K 11-10) b4 L 72 o
TW5,

_. 7000
o
2 6000 x
D _
& 5000
& 4000 .
=8
¥ 3000 . . X
2
O 2000 w . x
9 5 .
1000- % % x
Hj K
0 ‘ - ‘ ; - ‘ - ‘

BA  BA 15y 15y 10y 10y By By
(G1) (G2) (G1) (G2) (G1) (G2) (G1) (G2)

111-8  Group 1(G1) & Group 2(G2)? ¥7Cs 1A PN £ D AR REAF 0D bk

o BT RO OIS OFRAE, O Eii & TamBNZNENDAMmOE =MoL (75 8—k o 2 A
JVIE) L H—DUE (26 /=B Z A UH) BT, =M O — UL A 5 T B A U S
PH (IQR : Inter Quarter Range) T&H VY, #H=PU/HAL+1. 5XIQR O/ —1. 5 X IQR 350> b 4k
CHWNTD ERETREARRD, 2O LRIV &EVME, £721%, TRIVEWEI N UVE (FIRF O x) &
LT ry hand, MoXFEEE,

54



35000

30000 )
o
@ 25000
]
20000
=
B 15000 g .
< 10000 ; &
— x * X
5000 . x ) % 8 [JW

mA  BA 15y 15y 10y 10y Sy Sy
(G1) (G2) (G1) (G2) (G1) (G2) (G1) (G2)

X 111-9 Group 1(G1) & Group 2(G2)? ¥7Cs 18 B & D4R i 4 D i

2500
2000
>
)
E 1500
Ofe x %
% 1000 R
R - :
K . 5 x

500 a8 % b4 5

% % X ; o
o Kk == N == | . . .

A BA 15y 15y 10y 10y 5y Sy
(Gl1) (G2) (G1) (G2) (G1) (G2) (Gl (G2)

[ 111-10 Group 1(G1) & Group 2(G2) D S4B D AR s i 4 0D Lk

4 11-9 &% 111-10 12777 B/Cs B HUE K O FERIFREIZ OV T, [ Group & & ICAEREED AT
K RDIFEEBENHDENTIIENR > TWDH IR BN S, Momose 5O [FIE 725G 52
HLTEY, BEFEEOFPRA LY bERE, EhaE s biom< 25 RREICE LTEKRICH
& LT E oo Al RetE 2 R LT D,

WBC I & SR DR

AR U7z X 9 ICARIFFRIC V72 WBC JIEMIE, 0o AURICE b= DT
HD, K IMN-11 IR T O, FT- T8I X5 WBC JIIE TE LA IRITATER (B, 15 %
2, 1050 oty st (BCs & B'Cs ol F RN S #F) ORI TH D, K
Hanfctrvana vREFE CRHHETICERIN O THIVUE, FHFEAED D ORI
R & & BICERN DO v 0 DR R L, R HE OFISG A HN L T < B WBC
ERERICA SN T TH DL, FXIOR LR IIREERH S L IR Z 5,

55



ZOZEND, EHIZAXORABIRARET 5 2 &1, 8N OB TEICREEER O AT
x ThLEDERNEEZONDZ ENOBMLT LHIELRWA, X IN-11 2R Lo RO
R 2 BT 5L 970 1 A Y4720 O DEEEZ, MCMCEZHWTHRE L, v I=a
V=g VEHRO—FIZK N-12 12T, AP o7 1y b ROFERIE, 2t L
Group1l (FRAWME) OBIEME (¥Cs) LI a2l —v gtk Gbhniz ¥Cs (AN &
DB Z R LTS, 708, Groupl (FRABIRE) ORFIIRREE THLTD (T7obb,
B1Cs RNERRE T D P fEAY WBC O FIRMELLT & 722 %), R iH#E D ¥'Cs KNREE R %t
BIEH O ZHASEH 2 LIck Y ¥Cs RNEEEORERONMERE LT, v Ial—
Ya v, ZO0MEFET S L1, FUHEERSMEZRELTL HY720 o0
MEAFHR LTS, ZOfR, WBC HIETH LN B¥Cs ilHFE4 v I a2 b —va Tk
BAACHHEL (K -12 (28 L7721, BCs =R [IE] 1% 19.4%, Y¥'Cs Mtk [FHH]
1320.6%), 1 HY47-0 ofFROEIE (X 11-13) 1%, HEEIZAWS OO RAE T3 Bg &
720, BEEESICIVAORTEHREEE S TH o),

2N T |_10mR

= Male uMale

OFemale 350 OFemale 300 e
200 200 5 | Female
2 150 £ 250 i 200
i # 200 ‘*31
g 100 i‘g 150 g 1=
B ® B
w0 100 L
0 50
5 S n b - | B o M1 - =
7 8 9 10 M 12 1 708 8 10 1 12 1 7 8 8 W 1 12 1
(2011) kot (2012) (2011) ot (2012) (2011) ficnte (2012)
T uMale iy = Male 100%
90% DFsmals 90% OFemale 90% " ale
80% 80% 80% o Female
— 0% — 0% — 70%
= 60% £ 60% £ so%
B s0% # 0% H so%
H 40m T ao% H 4o
ﬁ 30% ﬁ 30% ﬁ 30%
20% 20% 20% | [
10% I 10% 10% -
0% 0% o% M |
7 8 8 1 1 121 7 s 10 1 12 1
(2011) _— (2012) (zum (2012) 2011 i (2012)

(LB i EH, FEB 1MCsHICsOmMAMBE SN - HEEDES)
H-11 &7 A HE ORI HER

HIEEES I 1L — 3 VORI GBI - adult)

35 W EIE - R 1218~1728
BE191 B 37 KR 154 ~ oe .
HiligE:194% o o°
30 S i o .8
WysaL—vav B 1218~1728 s *
518:104000 o o of °
25 BERBL b 21422 BRIRRAS : 82578 Loe R G S
o (AR : 206 %
5]
2 201
o
K
W 154
i
o
1.0 4
05
004 ‘ ; - menes ® o @cw °- | °
50 100 150 200 250
mEaH

1-12  Y'Cs (ANFERE EOHIEME & FHEME D LL#E (Group 1 D AMFRE)
MAMHE XS Cs kN EAZ OO LTy b

56



137Cs 13 PR OEIE RIEE O FHX 2HLE

SHERER
SO%ERER
. i

adut| |

tsyear{ [
oear!
sear| [N

00 25 50 75 100 125 150 15 200
By

-13 1 A2 o B¥Cs RO EE

11-14 (21, AR L7z Group 1 & Group 2 DR A#E 0 1¥7Cs E B 4 x5 Rfkic 7
2y b ULIEfEREZRT Ge7 — XK N9 IZhH D AHMmE LR T THY, KA IFFRR
LTy, & -2 121X, % Group OB KON 15 5% L o> B7Cs HEH R O H 4 fl 2 7R~
L7z, [AFRIZIX Group 2 O HFRENS Group 1 DHRAEZE 7 L5 W =R L RFL L TV D23,
% A CiE 3.32E+03 Bg, 15 %2 TiX 2.67E+03 Bg & 22> 72, 45 Group @ 90 78—+ > & A JLAH
ZHWD &, BN TIX 1.04E+04Bq, 1573 TIX 7.80E+03Bq L 72> 7=, T HDOFERIL3 A
12 HEROERE L AR+ 2 LN TE D,

T ST ST M
9009 | IA#HIERECR/IET) |

(81 F ANDD -8
Medianhi &k 18

w
=]
T

ZIRBEEE (%)
1

1 L | I A | ....OGrOupl
| © Group 2

i I L4 | i i J 4 411 i i i
10? 10° 10 10°

B7Cs{ERE (Bq)

I11-14  Group 1 & Group 2 Dk A\ FRE D B37Cs {8 B &5

57



4.

# 11-2 Group 1 & Group 2 ® ¥7Cs {EH &0 il (Bq)

DN 15 5%
Group 1 (G1) 1.13E+03 Bq 1.92E+03 Bq
Group 2 (G2) 4.45E+03 Bq 4.59E+03 Bq
G2-G1 3.32E+03 Bq 2.67E+03 Bq

BEEEA T DT

SRS ERKR D BRI A S T T8 T — % (895 T 121k, FHAIE oA D&
Bt (RBERE) ORRIIT — 2R EEND, ZOT7T X%~y 7 RICaibT 52 &%, R
F6 705 & O PHEE N ONEHE TR A O FERIHER IO W TITERH 25 T Lz, THE TIOR LR S
DEBY, FRITEEROYHINEEIE OHFHZB W TIE, FEE A O 3 H 12 A OB T
ENEECHD I EPRBINTZZ LD, [A BICHTE L BIRRIC X 0 B T8 o FE b
AT > T2 T D% X M-15 7> 5 X 111-18 F TITRT, I IS ITHE U2 IRITHT & B ZERT T,
BEEERR A6 23 OV RIS LT B7Cs # HH A3 FEl i i BT 23 L B T,

FCTETRMRIR (3R128) zCs1378tE

IS -.Q;”‘ o
22T A 15854
E!y!c
T7A
A 14%

BB - band g ! %
547 A 430\
Pl
60.A

r 22% z
SRITHT - *&:}ge% . g::: zﬂf,

1389 A

N EY L. T
36A
aans - i s
b1y A
fasy 21%

BREH- 2 %
S04 38A
12E085 158 2385

115 JTRIER D 3 5 12 H OBEETEIC L2500 L & 197Cs M

58



FURRTEIMHAIR (3R128) &Cs137MM®

B -

Z&H -

miAE -

RBIE -

IRELET -

TWEERT -

NI -

Bt -

HEM -

12H08E 158§ 238

-16 XWIERTERO 3 H 12 H OREFE T8N L 238U & B¥7Cs # =R

*MENEMR (38128) LCs1aTRLE

s -

JRITET -

KRRET -

B -

ZHT -

I -

-

Bl -

1208 158 2385

N-17  KAEAT{ER O 3 A 12 H OREATENC L 280k & ¥7Cs =

59



EEENEHNR (38128) £Cs137MEE

B/E -

1%
9A
ST - (8% 4 20%
-~ % %
1TA 5
it
i3 24% 0%
[ BT | % - Q‘@*
7% 3TA 124
bl Tf%
JNP# - \ *lf%
L TA
¥ 12% 15%.
@ e
345k 210A
9%
H# - fw_!_s
A
\
13% 13%
{ LN {
b °r
560 53A
= %
=1 loa%
144
P (m
100%
“?’3\% A
WwhEd {7%39«;
78
16%
&
194
12% AN%
»
59A 55A
805y
Bl 5
7A
12% 14%
ean e
17A 144
12H08 1585 238

1I-18 ERETER D 3 1 12 B O#REEEITEIC L 2800k & 1¥7Cs M=

5. WSPEEDI O I EB#EIE < B EHEF o~ i H

WSPEEDI 7> 545 5 71 5 B O KR E DR R Y~ » 7 LR TEN T — & 2 [FAIRFZ] TG
T5ZET, MABRIZED2NEHIE BREZFHET 5 2 LB TH 2 MR EITIERAH
b5, 22T, RISV T WBC HIE &2 T 728 O, B TR T — X% 2 BT 549
5 F ANZOWT, FEARERA OREKK MR /572018, FHEICE D RABIRE R E
725 H OS5 R BIRREICER Lz, TOREREER 113 (BU) KOE -4 (BP'Cs) 1R T,
R, W AFEEEY, ESATICR b UV WSPEEDI (2018 4F 12 H IRk anF— %) Ok
TROMEBEBEORDPREZ M L, ZIUFEREECIG U7 & 2N R ORI R 5L

(0.5, BAMHTERET 1.0) #3F L, BECHEHLZ, BETIE, BERMOFEIBET, %
PIIBENEO KATIREZ AW TR ABIREZFE L, REND, WABRICHGLZE T
MENDHE3H12HE15H BEEMTIZISHE 16 H) THY, 3H 12 HOESGNKE
W ETRIE D BVERITIRITHT, PEERT R OKRERT Th - 72, X 111-19 (21%, WSPEEDI O K
KHPRE~ » 7 (B1Cs) & RITHT K OVWEERT 7> & OBEEES O [R5 AT & B CFRon Lz —fFlZ 7R~
KR

60



)

IN

[E]

Bl o AMEIREN KK E D B0 (B A, T

# 11-3

Bl A W)

All
1, 1638

977
814

574
473

327
235

152
123

88
25
5. 5426

All

100
100
100
100
100
100
100
100
100
100
100
100

0

1

27

13

30

1

1

22| 23| 24| 25| 26| 27| 28| 29| 30

18
83
32
24

22|23 | 24| 25| 26| 27| 28 | 29| 30

17,168

11

32
12
52

4

16{ 150} 424

19 | 20 | 21

31

40

19 | 20 | 21

18

15

22

18

17

0

0

17

16

83

6
57

4
90

20
17

16

19
73

11

16
10

15

363 239

15

40

11

69

20
31

14

0 328
0i 205
0i 387
0i 148
0i 187

0

0 144
0! 105

0i1670{ 536

14

13

11

0
1
0
0
0
0
0

12

13

0

12

970
729
235
372

99

39
16

0
10
13

2491

12
59
7S
29

21

17
11

0
11
52
46

region

RLE

KHRHT

8T
FREEE]

=
=)

HREH
fREEH
ILEFE]

A
N{ZHET
BEH
Zofn

All

1307 AR (%)

region

BTET

AHRHT
=R

HEEEET
EREEH
ILEFE]

A
NIEET
BEH
Zofi

All

)

IN

[E]

BICs DWMABRENRKR L 2D BO5 (B A, T

£ -4

137Cs: ABE (A)

All

977
814

574
473

327
235
152
123

88
25

All

100
100
100
100
100
100
100
100
100
100
100
100

3; 1638

13; 5426

0

1

22|23 | 24| 25| 26| 27 | 28| 29| 30

12

17

50

22|23 | 24| 25| 26| 27 | 28| 29 | 30

19

37

18
43

78

10
41

16

15

17

19 | 20 | 21
33 113

44: 298| 241

19 | 20 | 21

18

8

17

18

17

0

0

17

16

10

1
17
0
56
76

12

3

16

12
23

15

15

45

46

14

0; 291
0i 134
1/ 403
0; 104
0i 213
0; 151
0; 151
0i 114

1:1704; 182

14

13

37

1
3
4
0
3
0
0

48

13

12

1086

803
285

425

95

14
39

16

0

10
13
2786

12

66

35

20

17
11

0
11

52
51

region

RILH

KERET

8]
FREEHT

=
=

HREEHT

REH
[LEFE]

NA#H

NZET
BEH
Zof

All

T Cs:EH (%)

region

SRLET

ERE

=i

BREEH
ILEFHT

NI

NZET
BEH
Zoft

All

61



10,000Bqm <
5,000Bqm? <
1,000 Bqm? < 5 =
5008qm3 < 3
1008Bqm? < 88 -}
10 8am < 7o RRE] S

1Bqma< L P

5S
Leaflel| 374 125158

1-19 ¥'Cs KR FIEE~ v 7 BT U7 IRITHT « MEERTFE RO ST
E:fk7ay AP CsRIBETTa Y hOKE SN WICs (hINFERE RART, F7 0 v MIKREE,

{

Z DA, WSPEEDI O ZAVE CTOWETIZ L D HIHINE#IE < BREOHEFHMED Z LA R+ 5720,
RFEHBEFEITEY (7 — 2 (18 /37—, X 1N1-20) (2285 Lz BU R AERUZ L 5 1o FURAR
SRR GREEETEIR, EANERUT 2 L 0E) & FE N5 TR Lz, 18 /3 — I EROITENE
WEESWTET/MELTZbDTh D, Eo, AFRICIBW TR SN2 &Hi kD> WSPEEDI @
FHRAE O — 2 fHER B L7z,

Mode soints babern_I, Paben 2, Matten_

111-20 fUERAREEE TEY N2 — 2 (18 /NFZ —)

62



F N5 AUERAGEEEHTE) S 2 — AT 2 B R AFEIRUT & 2 1% 2 LR I S B

N 1 2 3 4 5 6 7 8 9
2012 #FFERR 4 2 41 86 30 10 91 2 9
2015 BRI (BE) 13 5 2 100 < 65 54 86 3 97
2015 R (R 150D 10 4 3 100 < 62 48 50 3 94
AT (Peds) 2 8 4 100 < 29 7 35 3 3
BRI (T80 3 5 6 100 < 34 7 25 3 5

N 10 1 12 13 14 15 16 17 18
2012 R 10 3 <1 104 40 31 31 78 67
2015 4EFERR (Bl 6 10 2 92 12 4 41 100 < 9
2015 4EFERR (JAI) 7 10 1 55 11 42 42 100 < 8
HRHTR (Peds) 5 2 1 47 29 19 19 31* 8
BT (T80 5 3 1 35 29 17 17 33* 8

HALIE mSv, 2012 FEERNIESE SCEk2]10 & FHE, /X% — > 17%1Z UNSCEAR2013 O LR L 4 i .,

63




V. &%

WIERFO Z N E TOHEE T, EROREICOVTITMANRE- BT R LIEL, K&
D -3 15 A2 LR 5HA EEX72O, LoLans, AfENLELNTZU EORE
ENS, FRILHEOERON, FHOBEEEBIAEE > - —HOERICH LT, 3SAR D LE
B R OKFBIERCE O FFNATON Y MMESICRR T 2 BTV — A XD BRBEOR
TEDYIFANEIE < OFHMBICEE TH 2D Z LR I iz, FHFHORETIE, B LSO
IR X DMEFHICOVWTHLEETIXLERH L), —J5, 3 A 15 HLIBEOHEET v— A
X 2 8FTE, FRLEBBEROEROS S PG ICHEEEAZE T LTRY, TOREITHRA/
EoTo LHEESIND,

FHEREAED SIS A LRI Tz WBC lEICSWTIE, 27 — 2 BMEROYHNEHIE
HBRBEOHFHZAERANEN T ZNETHPITHEE SN T o7z, L fEFR 2 (WBC HIEREF
COREFEATEN O BEEE) (R L7 K 90T, IRITATERO WBC JIER RT3 H 12 Ho 1 SR
IKRFEEHEDOA R MBI LT D Z ENE 2 B, BEEERAARE A LR R ] & I E
ETIXE VY AOERNEEEICHEENRD bz, ZO[mE, MEHNTT-72 WBC HIED
WHRETHLROLNTEVO, ZO@RIIK V-1 ITRTE > RbDLHISND, LrLAERD,
BN R TE) T — & & -3 A, OB WAL T LHHEMAE WD E WD T & TIEARW,
WBC JIIEIZIIT 5 v U AR ORISR 2 1.5 &, A2 D OfGE B IS U TEd L
T <MHMITR ST, HRE OREITEI RS OAETERES kA TH D Z LN ORIEILTE
RNL OO, FHHIREAENS WBC HIEZZIT 5 £ TOHM b A0S 4E) Ol 6%
KN K 0 BRERBEN b o I mRetEn B 2 bivd, FHE 1 FUNICIT bR %I X
HEHENODL YT AERICETATHETIZ 1 B4 OROEREIE Bg FRETH Y 419,
ZHIFATETIT T R 2 b= a3 YORER (K12, X II-13) &b —&HLTWnh, 2Ok
O IR R B RN oo b5 L, Yy AOBEEITNE £ TITHE By FREIZ/2 503,
I £ 2 TR RO (%10 3R IE o ¥4Cs O ¥TCs ik MBI B 1) 5 EahR EAR 5 1.4E-
08SvBqg?, 1.0E-08SvBq: TH 5, MitZfEi% 100 Bq "ok DHEE L 72384 O30k ElT 2.4 uSv)
THDHN, BV T LAOERNEREZIHRLICHEML T 20, 57z WBC OJIEE™S 3 A
12 B OR@MERAFER STV A% 0E L TREE LK OVER R L JE L6, FRohNRIZE N T
& LK & 72 519,

WBC HIERE R b FHA O BRR T 2 v AOBRELZFHET 5 —2DHEE LT, R
LT EROWPET — % 2 vy, #EEOFWER (Groupl) L REEEOIEVWER (Group2) ZhEi
OEBREOHFHIREEZFHE L, BEDDLRIEZELGI ZE2RAE (FN-2), fHHE S EBRE
X3 A L2 HERO LD E RRTZ LN TE, AT 3.32E+03 By, 15 7% 2 Tl 2.67E+03 Bg &
0, MR EOEWNC L DEBIREOE VA LIRSS LN, 28, 10mEROERIET
IR E N L L, EREDMOHENRETH > 72, AD WBC HIEFERNS, ZORA L I[FE
AT A L7780 (UmE RO 10 5% ) O FUIRBREm#R AL, BHuE (BU/Cs) #2484
LT IV-2 IR T B0 EHTE 50,

64



IV-1 WBC HIEICER T 5t v L HRO R HER O

| BAOEBEE Imsy |

"

[ 13Cs L 1TCs M A & 89 kBgTD J

~—

[ HEE R HE (111/197Cs) Ala ]

< -
A3
{EERE: 890 kBq
BRIR#RE: 26a mSv
FEAMEIRE 22,2 mY/H 5 RFIEE:8.72 mYE 1RREDO1 1088 1R (D131
{EE: 210 kBg {EEE: 62a kBq
RE: FREFRAEFELTRESDH, FARIRIRE: 52amSv BRIRME: 440 mSy

HIEOERELIEEC

IVEOCFERVFRE CFHEEESE

V-2 WBC I ERE 5> B 2 Al o B IR (AR B 0> 38 H®)

ZCEBELZHEEMHEOLZ I 10 &35 &, fik L7z Ao ¥7Cs B R (1 9ufE)
5 1 RIEO B X B RS EITR 20 mSv LD, KA D ¥Cs, ¥Cs EHE A
3.32E+03 Bq &% &, IV-2 755l A D E4h#R 1T 3.32E+03+8.9E+04=0.037 mSv & 725, 1
7% UL 0D PR IR 25 iR B 1 52X 10X 0.037=19.2 mSv L EN5,) F£7-, ¥Cs #EHE L LT 90
NR=f U HANVEERCTZGEICE, FIRBEMRE R Z 0N 3G E 2D,
AR L0, BENHC X DUERTO MM IE < SBREOHEECIX, KREKtO&H 723 A 15
HZEHERA B2 TE T, RO OICEN L EBREE (BUA%Cs) 1, B &2 xt45
& L7/NRANRIRIE S A7 U —= 0 J gt & BCs LYV B'Cs x5 & L= WBC JIlE D i )5 3
ITOIVI)MRAT & R OEROT — & 2 v, IV-1 2R3 R B8 (Z0fEIL3) L
7o TR B S TR S RN Lo JE AR B R ORERSIN G, JIMREET & RGN B
TN—LNREELT-DIEI A 15 AF#RUEEZE2bND, LIei->T, 3A12HE 15 HDMK
FHET V— 2o F Ol e (BUACs) DEWVIZOWTHET 208N H 508, WSPEEDI (i
B OFERDBITBAE A 22 BANRITAT, JIMRET, #EEA (D& ZSGAHHTD) 1BV TRO btk
Dol (KIV-3), Z0—J, PEERTCEHEET (RETHIX) (2B THRItS 7z SPM

65



(Suspended Particular Matter ; FZFERIF-#8) HELO 575, 3 A 12 HOKRZH ORUHELL
(BU/STCs) (TDVT 20~30 &) i b BTN D,

. SRILBTRIS . SRITBr %18
0 : b Ll o 12148
e @ 158
103 {7 e, °o 16178
£ P e 18-198
g e i S g. o om o 20-278
'“L'J o _ . ;U 10 1@ ‘:_]}ét; ,%‘ & = o 28318
= o &P & ~ B . w.‘ <
o : 4 & e ¢ e D, .
10-2 - ? s 10 @ - - s
[2] \"5
- O
104 ' : . : 10° ; » T |
10~% 102 10% 10% 10* 1209 104 102 109 10% 10* 10°
CONC *¥'Cs cone s
4 JIRBETBT %18 ; JIHR BT BT %48
Az e @ { @ 12-148
4 n O Q 158
10 > 1034 e 16-178
ol ]
) e @ 18-198
107 - h@—; 2 e 20-278
ot :L*‘E ﬁﬂ O 107 + e 28318
= 100 A& 2 oy o
5 Y o5 =
= o A L (P
TOF2 e .
o,
104 : ; . . 100 +—"— - . .
10™* 102 10° 102 10* 10° 10— 10-2 10° 10? 104 10¢
coNc *cs coNC *¥cs
ARERFT 11 fRERFT %18
10° 104 3
o o 12-148
e @ o
104 - oo ® _ e ® 15H
® o0 103 &® e 16-178
, ;g P E‘;; = 'S e 18-198
102 gy . = e w e © ® 20-278
. .f 8 1021 %
Q (S S LB : o @ 28-318
= 10° = . o S ®g
g = ‘
[ P} 10! - :,;L@ G ®
1072 4 s
10—4 T T T T 100 T T T T
104 102 10° 10? 10% 10° 104 1072 10° 102 10% 10°
CONC s CONC*¥Cs

V-3 RICHET, JIMRET, BREANICIST 2 B RO Cs sk m R Rt

AN D FERED B H I S AU BEE L & RKF OB & OTRlEY, BARADOFELN2 3 U 5%
OFARIRT > 77— 27 2, WL < BEFHHIZ AW O D EEANET TR TR ES 1 D 3
SO 2FRETH L L ofth, WBCBIED HHEE Sz Cs BREDRKFHEIZ L5720 L& %
bd,

INEERIIELS A7 U —= 2 ZHRAEICB L TIE, [RARE IS S 728 O dnp S i 5k
BTV A2 RE L, #id 1,080 4 O FURBESEHR EO B AT o 72, ZORR, #LT
THIHR® & RRER R & 7o 72, £72, FElEEE ORI & x5 o3 e b O OB L O
S T OFHMANBIM S A7z, PR O F7- 2 BEERREIC OV T, BREOFHIEHOERER H

66



FORLNARNZ LD, WMAEBREL Y SRABIROIZEIZIEWVE D IZR 2 203, Bl R T
AT OTEE LW, )7, SREEA TR S o mBRE O B 2 ST KEKOREL, REEA LK
EAKBRE DARD > 7o v E O FURIREMAR R O MICIHE 22 RITRD bRV LD, &
MTholo LHREIND, oM, FMEDOREREIZOWT, BIBLET7 77 ¥ —2 B L7

L7z,

WSPEEDI OAJHINEHE 1E < SrREHEF~Om IR LT, KPR &R TE 7 — Z 1Tk S
NIEAN OB & RRZCTRA L, WABIREN KK E 725 B Ofm %2 BiRREICHERT L,
ZOREFR, WABRNEELZ2O6N5DX3H 12HE 150 (BEEMNTIX15HE 16 H) Th
0, JRFEUTEE OIRITET, BIERT K NKRERTICSOWTIE 3 H 12 HOWAEROEEN LY K& W2
EORB ENT, FTo, RFAGEEITEI Y — 2 (18 8% —) ORRBREMBRESW T, &
B> WSPEEDI TIEJFIE D B AL J7 TN {E T 2 Mk~ O mEEEE o R 69 2 HERHE (B4
(BB T2 EARE) AERTZ R TR T A DTS 0, FEHME D 5 EFA L 72 FR AR R
BICESFER E oz, ZTDO—J7, BEEMNES 3 A 12 B YL O 2 BG T 534 — 2 412
DUNTIE 100 mSv BT AAER & 7o 72,

BB SRR ESICB T DI AEROT L LT B (2L 5 FIRIRNE L < BRE O HE
, FIAAEER NFERT — %, [EAOREITE T — % KOKRKILH Y R 2 L—y a VARV TR
Fice INEHMRIRBEIZ S 227 U —= 0 TR ORERNG, B O HR SR & 4 fRE L,
AT & [RRRZ2 25 fl (BB DR 30mSV LLF) Th D Z L AR T 2 & & bIg, MHETORm
SO EFHl A4 BN L7z, E72, WBC HIER R & B TE) 7 — & OBEMEO T I W T, R
LT O —EROAERIT U, BB AR 2 N S T < SRR ISR BT D et s s 2 & &
B BMNC LTz, #U T, 2012 4EFEISHER M T - T2 NI E < (2 7 #-13112 & % AR s
i#g ) OHEEFHEAZ RE K EZX Do FRITREENR2D o7, LLARRDL, 5 &k g
NEBHIE < R EDOHEEHREE 210 LICBD L MER S D,

VI, WRAEJE LLRE D 5t

KEFE TR T LRDMERETH 5,

VIl Z OWFZEIZRET 5 BIE £ TOMFZERML, 2k

A TR BEdH Y
1) E. Kim, K. Yajima et al. “Reassessment of thyroid internal doses of 1,080 children examined in
a screening survey after the 2011 Fukushima nuclear disaster”. Health Phys. (Accepted).

2) N. Kunishima, K. Tani et al. “Numerical simulation based on individual voxel phantoms for a
sophisticated evaluation of internal dose mainly from 31 in highly exposed workers involved
in the TEPCO Fukushima Daiichi NPP accident”. Health Phys. 2019.

67



3)

4)

5)

6)

7)

8)

9)

10)

11)

K. Yajima, E. Kim et al. “A screening survey exercise for thyroid internal exposure from
radioiodine after a nuclear accident”. Radiat. Prot. Dosim. 2018.

O. Kurihara, C. Li et al. Experiences of population monitoring using whole-body counters in
response to the Fukushima nuclear accident. Health Phys. 2018, 115: 259-274.

N. Kunishima, O. Kurihara. et al. “Early intake of radiocesium by residents living near the
TEPCO Fukushima Dai-ichi nuclear power plant after the accident. Part 2: relationship between
internal dose and evacuation behavior in individuals”. Health Phys. 2017, 112: 512-525.

O. Kurihara, E. Kim et al. “Development of a tool for calculating early internal doses in the
Fukushima Daiichi nuclear power plant accident based on atmospheric dispersion simulation.
EPJ Web of Conference 2017, 153, 08008.

E. Kim, O. Kurihara 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. 2016; 115: 451-464.

E. Kim, O. Kurihara et al. “Internal thyroid doses to Fukushima residents — estimation and issues
remaining”. J. Radiat. Res. 2016; 57(S1): i118-i126.

E. Kim. K. Tani et al. “Estimation of early internal doses to Fukushima residents after the
nuclear disaster based on the atmospheric dispersion simulation”. Radiat. Prot. Dosim. 2016;
171: 398-404.

E. Kim, O. Kurihara et al. “Intake ratio of 31 to *3’Cs derived from thyroid and whole-body
doses to Fukushima residents”. Radiat. Prot. Dosim. 2016; 168: 408-418.

O. Kurihara, T. Nakagawa 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. 2016, 170: 420-424.

RS AEFA L

L
. ERNTFERREER
1) OZERUR. “JR1 N R ERIZT 2N IE < BEOHIE & FHn”. B AR SRR

4y, 20171019-21 (R &) (FAfFFaiE)

2) OHFin, &V Y=, RS, AARSE, BESER. BRI vRNSORIR
BRI < MR EHERF O HUR & R, BB SRR A, 20171025-28 (T4ErT) (FEfF
A

L
L EE
7L

1) O. Kurihara. “Experiences of population monitoring for internal contamination in the

68



2)

Fukushima nuclear disaster”. 3 Asian Dosimetry Group (ARADOS) meeting. 20171108-1110
(QST-NIRS, Chiba city).

O. Kurihara. “Experiences of population monitoring for internal contamination in the
Fukushima nuclear disaster”. On-site Radiation Medical Preparedness and Dose Assessment.
20171201 (KHNP, Seoul).

G. T L7hisites
L

H. %537 - 53

L

l. DA
L

VI ZE3CHR

1) O. Kurihara. “External and internal dose assessments of Fukushima residents after the 2011
nuclear disaster”. J. Natl. Inst. Public Health. 2018, 67: 11-20.

2) E. Kim, K. Tani et al. “Estimation of early internal doses to Fukushima residents after the
nuclear disaster based on the atmospheric dispersion simulation”. Radiat. Prot. Dosim. 2015,
171: 398-404.

3) E. Kim, O. Kurihara. et al. “Intake ratio of **!I to *3’Cs derived from thyroid and whole-body
doses to Fukushima residents”. Radiat. Prot. Dosim. 2016, 168: 408-418.

4) E.Kim, O. Kurihara et al. “Internal thyroid doses to Fukushima residents-estimation and issues
remaining”. J. Radiat. Res. 2016, 57: i118-i126.

5) E. Kim, O. Kurihara 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. 2016, 111: 451-464.

6) N. Kunishima, O. Kurihara. et al. “Early intake of radiocesium by residents living near the
TEPCO Fukushima Dai-ichi nuclear power plant after the accident. Part 2: relationship between
internal dose and evacuation behavior in individuals”. Health Phys. 2017, 112: 512-525.

7)  A.V.Ulanovsky, K. F. Eckerman. “Modifications to the ORNL phantom series in simulation of
the responses of thyroid detectors”. Radiat. Prot. Dosim. 1998, 79: 429-431.

8) M. Brucer. “Thyroid radioiodine uptake measurement a standard system for universal
intercalibration”. Oak Ridge Institute for Nuclear Studies, Inc. Oak Ridge. Tennessee. ORINS-
19. 1959.

9) T. Momose, C. Takada et al. “Whole-body counting of Fukushima residents after the TEPCO

Fukushima Daiichi nuclear power station accident”. Chiba, Japan: National Institute of
Radiological Sciences. NIRS-M-252. 2012: 67-82.

69



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

K. Yajima, E. Kim et al. “A screening survey exercise for thyroid internal exposure from
radioiodine after a nuclear accident”. Radiat. Prot. Dosim. 2018.

International Commission on Radiological Protection. “Age-dependent doses to members of
the public from intake of radionuclides: part 4 inhalation dose coefficients”. ICRP Publication
71. Ann. ICRP 25 (3-4). 1995.

S. Nomura, M. Tsubokura et al. “An evacuation of early countermeasures to reduce the risk of
internal exposure after the Fukushima nuclear incident in Japan”. Health Policy and Planning.
2016, 31: 425-433.

N. Matsuda, N. Morita et al. “Internal radioactivity of temporary residents in Fukushima within
one year after the radiological accident”. J. Environ. Occup. Sci. 2013, 2: 123-130.

A. Koizumi, KH. Harada et al. “Preliminary assessment of ecological exposure of adult
residents in Fukushima Prefecture to radioactive cesium through ingestion and inhalation”.
Environ. Health. Prev. Med. 2012, 17:292-298.

KH. Harada, Y. Fujii et al. “Dietary 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. 2013, 47: 2520-2526.

O. Kurihara, E. Kim et al. “Development of a tool for calculating early internal doses in the
Fukushima Daiichi nuclear power plant accident based on atmospheric dispersion simulation.
EPJ Web of Conference 2017, 153, 08008.

S. M. Shinkarev, K. V. Kotenko et al. “Estimation of the contribution of short-lived
radionuclides to the thyroid dose for the public in case of inhalation intake following the
Fukushima accident”. Radiat. Prot. Dosim. 2015, 164: 51-56.

O. Kurihara, C. Li et al. Experiences of population monitoring using whole-body counters in
response to the Fukushima nuclear accident. Health Phys. 2018, 115: 259-274.

PR (WFFEARERIERY). BREEMTZERe A HEE R I T e 5. RO A L0 ik
H SN REK PR O < Bl & U 2 7 5l D 7= 0 DRFFE” . FRk 30 425 .

Y. Yoshizawa, T. Kusama. “Weight, iodine content and iodine uptake of the thyroid gland of
normal Japanese”. Japan. Health Phys. 1979, 11: 123-128 (in Japanese).

70



Study to improve the accuracy of early internal dose estimates of

residents in the 2011 Fukushima nuclear disaster

Osamu Kurihara

National Institute of Radiological Sciences of

National Institutes for Quantum and Radiological Science and Technology (QST-NIRS)

Keywords: Fukushima Dai-ichi Nuclear Power Station accident, iodine, cesium, internal exposure,

dose estimation, thyroid equivalent dose

Abstract

In order to understand accurate internal thyroid doses of residents from radioiodine (mainly, *3'1) due to the
2011 TEPCO Fukushima Daiichi nuclear power plant accident, we attempted dose estimation using
measurement data of humans, their personal behavior data and atmospheric transport and dispersion model
(ATDM) simulations. From the analyses of the personal behavior data, it was revealed that the time of
evacuation on March 12, 2011 influenced the Cs contents of subjects living near the plant in whole-body
counter (WBC) measurements, suggesting a possibility of inhalation originating from an event of hydrogen
explosion at the Reactor 1 building. On the other hand, it was expected that residents who evacuated promptly
had less internal exposure because they had already moved to remoted areas. The reassessment of thyroid
doses of the 1,080 children examined in the screening campaign in the late March provided similar results to
the previous study demonstrating that most of subjects did not exceed 30 mSv in thyroid equivalent dose. On
the other hand, it was estimated that residents of Namie town who would be significantly exposed on March
12 received 19.2 mSv as a median value (around 3 times larger for 90 percentile) assuming that the intake
ratio of 311 to *¥’Cs was 10. However, further study should be made on uncertainties in the estimation, such

as the intake ratio of 13| to Cs, WBC measurements, and so on.
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Construction of thyroid model in Japanese

Hiroyuki Kusuhara

Graduate School of Pharmaceutical Sciences, the University of Tokyo

Key word : ICRP reference value, thyroid gland weight/volume, radio-iodide,

pharmacokinetic analysis, thyroid uptake

Abstract

To help estimate thyroid uptake of radio-iodide in Japanese, Japanese parameters were collected
and compared with ICRP reference values. The average thyroid weight and volume were similar to the
corresponding ICRP reference values. Pharmacokinetic analysis of radio-iodine after oral administration was
conducted in Japanese subjects and the pharmacokinetic parameters were determined. Thyroid uptake
clearance (CLinyroia) Was consistent with previously determined Japanese data. The average thyroid
accumulation rate (Fyroid) calculated from CLinyroid (0.499 £ 0.258 L/ h) and renal clearance (CLg, 2.10
0.39) was 18.6 £ 6.0%. It was lower than the ICRP reference value (30%). Assuming lognormal distribution
of CLyroid and CLg, we showed that virtual parameter sets can be generated and interindividual differences
of Fuyroia Can be simulated. These Japanese parameters contribute to estimation of the radiation dose
accumulated in the thyroid gland according to the exposure scenario of radioactive iodine during evacuation

from or a period staying in Fukushima after the power plant accident.
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Fromaic L0, HHIRESCITHEE O S 5722 252 BT H 0 AN Thh TE 228,
TIH DOIEFMAINEE - B LTz,

SR & KEIRH S 2 2 L— 3 v ORERUL -

AR - BEBR L 7o T BLIE 7 — 2 ORI B 2 BT S SR & T E B KRR - LA & D
REFZERI AR T — A =R ITEA L, T — & ~X— 2 OMEHTEEHE 2 FV Tl IR 8 &% OV
OB A2 FhE Uiz, £z, BEEERORELTFIESLKGSOHBNME LN LT 5720 DA
FHEOBNEIToT2, SIHIZ, MOMFREBIZ L DT — & X—2 % O T2 80E < SR EFmEFZEH>
HBDOT7 4 — KRy 7 RS ELZ LIk, BHIRIE®R & OCYEHGHE ORI 21T 5 7=,

Rk 30 AR IE, FERE O SUIREOFAEICE S T HHBT — X &7 — X X—A~BUAA, WEFE
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BI%E L72RRET )V WRF OF U4 v 7 AVRETEEZ AT, 11, [RG5S omHER ), (X
HEFHZ X B R (b TFE L OB BIC £ 28803 < SR EFHmIFZE OFE R A KM LT, T2, fHii
B IEBEH R OREL ), KOOI BIZE Y sER Lo T — 2 =222\ C, 3. ABHOES
W7 — 2 R— 2R w7, KREB OFEMSTIEE . LLTICRRT 5,

1. [EHOFBMER E

R 1L, [REGOFBMEE N LT 272D OB L& LT, KFEE Rk sz 7 —A
DFMANEZET D T2 OIIEBGEH R OIR (K 11-2) . KOKRET LV WRFICEDT o
TIVHRETFEER Lz, A7 o0 7AHE TR IR ZEICER T 5 K88 O R e %
EERTHD, BEOT oYU I AEE AW TRERE A GRS — RAFHE L, K —2ADKE
PSS MMM O RGI Y S 2 v —va v a2 E i L7Z, Zho0HEBEROTNSE=
BV TR bHRT 5 —AERETHZE T, KBEGOHBMERN EZHETLOTH
Do K 29 FEEEICIENE L7= 2011 4E 3 A 12 H~14 BE TG & LERBHRE O R, Z o5
RTPHEICL Y RGO FBMEAZN ETE D AE L a5, £ 2T, AEEIL, SFTHEICs L
TZOHEFEZEAL, FBMELZR ELZRET — 2y NEBELZ, ZHUC X v itET —
HN— A R LT, FHRESM RO OFiiLz LU R IR T,

Bt E R et E R

Domain1l : : Domain1
i 1 T + 4 i l 'l
» 1 'Domain 2 g
Domain 3 H _ . :
oomain= Domain 2 s l‘

ik .

41

a0 Domain2 «

3y’

38

37 4

36

35" JeL &

34

136" lé?' 138" 138" 140" 1417 142" 143’ 1-1.-1 136° 13.?' 138" 139" 140" 1417 1427 1437 44

X I1-2 FHA GO T

O REET N ET —FALEHE

R[G5 OFHEICIE, KRERGMSEE » # —National Center for Atmospheric Research (NCAR)
ZHDICBIERE N ED b T Y | [T LR FORFOMALINEA I T % Weather
Research and Forecasting model (WRF Version 3.6.1, LA TWRF] &\ 9) (Skamarock et
al., 2008) V& v 7z, WRF 1, &, HHIFIHEOHIET — & PEE G T A2 BT iE
FEORGME S RT — 22 AL LT, E#E 3 iy, o xl¥— KEKE, EAEZFCZOV
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TORMGFREMELS Z L2k, ST 2 EUESCRIR, MKEFEORGERZHET 2 ZKouIEdt
NFLIBETRUET NV Th D, KRS, HIERERI S, KAENEEIR, E - K2R EomiiE
BEZBETLHZLENAETH D,

AWFTETix, AR Sr1E (Talagrand and Courtier, 1987) 2% W\ C, WRF IZ X 25545
DFHFEA~OLIEBIED T — & Ak A FhE Uiz, WURITESIEZ, [JEET VO R & BE
L DOERAEFERIICKRTIHMAEBERARE L, SHEMBEAEET L2 Z LICRVBIAEICR VEST S
REEZRBZTHFIETHY TR CRESR R+ IR EN O RRIEHBEH RIS L TF
DENED R ST CERL 28 FFRERFJE R EH) . ABFSE TlL, NCAR THR¥E Sz 7 — & [Afbfig
¥r %5 2 WRFDA Version 3.6.1 (Huang et al., 2009% ; Barker et al., 20129, UL TWRFDA|
L) MW,

WRF OFFFRGMICHWTE 111 1273 d, WRFDA % Hv o7 —# F{bfiE#rix Domain 1 (1%
I1-2) Zxgaik s LU, JeATiise & R CBIIME A [A{b7T — & & LTl L7z (SRR 28 FEEMFIEH
HE) . ZOT —HEUEITIC KX > TEIES N2 IEA OE R EZ VW T, WRF O AT ¢~
B LY 7K (Domain 2 % U Domain 3) OG54 #HH L7z,

# 1I-1 WRF O HE 5

AL ARk Domain 1 Domain 2 Domain 3
K AT > 7 45 15% 5%
F&F 5 100x100x31 190x190x31 190%x190x31
ISP - 9 km 3 km 1 km
Efmst WSM6
- E=S 3 R Betts-Miller-Janjic L

PRI S E MYNN

i1 i AR 5-layer thermal diffusion

REEETE MYNN Level 2.5

RS RRTM (E i Hd) & U'Dudhia (B HUR)
RS> > 7 At

Domainl~3/ZX II-2% £ R

YT L

Q@ 7Y T NEHETFE

R[REGT oY T NVEEOTEO DT o T AWIEEIX, WRF &Y WRFDA (2 L > TR S
nizay e —/LVEROMEEIZ, Lagged Average Forecasting (LAF % : Hoffman and Kalnay,
1983%) Z i L CIER L7z, LAF IEIE, FHERZZ 35 L CHIIEICT 5 2 & CHIIEIc B )
ZHZLDFETHY, RRETHAHAECTLIEONLTND, 2>y ha— VERNLT 4 7Ly
A 2 ERL T 5 FEICOW T, 20114FE 3 H 11 A 21 BF~3 H 14 B OB (AARERH) 235 & L
T r— AR T,

oy br—/VEROFEIZ3 A 11 B 9L L, 3 A 11 A 21 KeaHul & LT, Atk 2 FF
FINZT B T VI RO 2 8¢ . Z OB D 2 o —/VEBRO 24 55 Z & O (Y
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A= AT 7AN) BT T ARMEE Lz, Znbo7 o T AgEIE (10 7 —X)
Larv b — VEBRTHN-EMEEZ AT E LT, 2011 43 H 11 H 21 KF~3 H 14 H 0 KD
WRF * A7 4 v 7t REZE T D5 & T.ary ba—ERE2ELAH 11 A —(ar ba—
IVEEBRK A R A 12047, B:-96 4y, C:-72%7, D:-487%y, E:-24 73, F:+24 43,
G:+48%5, H:+7245. 1:4964y. J : +1207%y) OKELE#HFE L= (X 1I-3),
FROFETHLNT 11 A AN—OX G2 A e LT M4 1R Z &% Lo
MG ORTILH Y R 2 L —2 a U EFERT 5 2 LT, WHO TR LA AHEFTHE L
25 —A LT X —ATHNENERRT D 12D OIHT — # X — A% Efk Uiz, KRRIEEE T Vi
FEATHIZE Ct B L7z GEARN % W C, ek OFtH %O 9 ©H Domain 2 & Domain 3 D% A
T4 v THEEIT o, FOMORTILHGEHE O EEMEEFR 112 12587,

KSR EGGTEHARS -
7t 7 )L R EA B 1 AR HA RS —
<t> O baO—)LEER >

>
A IN—EEERA k *i
){:// {_%EﬁB — 7“
L
'S
A A—EB | &
A N—=ER] |
> [
3/11 3/11 3/14
09:00 21:00 00:00

X II-3 22> bu—/VEE LT % 7 LV HHE

# 11-2 GEARN O H &4

A Domain 2 Domain 3
REf AT v 7 12 4%
12K 188x188x29 188x188x29
V-8 3km 1km

OF% 3”108 s L=

T oY o TVERERERE AW TRGEY o i S DA B, MEEEBRSE L 7oA AHEFT
W LD b EEICH T 5, fi#NT FiEIX. Bayesian synthesis method (Enting, 2002) 8% H
Wz CO ittt EHEE 15 (Gurney et al. 2003) 92 ZB|Z LD THY, LD =22 M J
ZER/NTT DR s 2RO 5,
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J=[Ms - )TC(d)Ms - d) + (s - s0)TC(s0) (s — s0)]/2
EEOEFRIILLTO LB,

- M 1RO XS 5 Y — & - LT Z—1T5

- s 1B O EE~ 27 v

- 80 MR D JEERIE

-d: WEENZ v

- C) : X7 ML x ICET A AREFEMEDO IS HATH] (C=0x(1)2 6 (1,)))

J BN E DR s X, LFD X 912725 (Tarantola, 1987) 10,
s =so0 + [MTC(d)'M + C(s0)1]"MTC(d)1(d — Mso)

T T U TINNVHEILE DK — AN a3 A M () BRI D — AR RERET D
Z LT, EBREHE LTHWEBHEERESETT L2 &< REDORRINT —Z TREN
57— LA BB AR R KRR SG T IERET D,

FRHTIZHIN D /3T 2 —& L LT RO SEBRIGE®RICIL, B OB O it &H#EER R (Katata
et al., 20159% Chino et al., 20167 D#E FICHE S S WET) &, 1 EFEBERBICHRE LB LIk R
RV, ZOHERIZOWTORHEFIMED LS BATHI Clso) D o sofii & L Tid, &R hx
D 100%% 5% 7z, F72, WEMIZIZ. SPM EER RS —4% (Ouraetal, 20151, 99 Higi,
BT — 2 #414331) R OYEEIRN 12 5 g 1319 H ARG v 4 —10 Jo R /L¥F —
DN ZERFFERERS 105 TIT O F A N 7Y 7 (AT #S, AT — 2% 382) 12k % Cs-
137 JREET — & & Ao, B O A D I HATH] CADfEE LT, SPM 7 — X220\ T
X EHR Z L I RMEEOEERZELE KD, ¥ A ME=HX T 2 7IZOo0WTE, &7 — % O4
EMICXT T DR ZEZ RIS —EDOAESEME: (T0Bqm3) 25 x7, £/2, b OHEMA &
RN BT D RO RS fEEME S LT, 201 R LBk GE B, f, ko4 5) Lo
2R IO CRO T2 S R OWEZ) & SN 0T D RS2 N 2 72, BRI, BIEROKT
SE L JEL D 4 KT RE & OEOHIHMED G2 2D 5T RIEDOEE TR~ 72l %, &RE
EDORHEEMEDMIZONT 5 Z & THIEHLSIZB T 2RO AHEINEL Lz, Ziud, HIEHS
TORBIZ L2 AKEDHOARNREVIZE, FHENKRE, RIS TN 2B O RME O (LA
REL DI END, FEBROIEEENRELS LD LERLTVD,

@ K &5 0 RgEL O

REG T Y T VERIC L VG L NIRRT, [ a gl b T 2 (K 11-4)
LT D, AREaE L TIE, T (2011423 A 12 H~31 H) % 3~4 HEEE DX MIZ/E
L., ZNZNCH L TCT U U TAREEIT) 2 LT RBHEDO NS —0 2 L0 L ARTE D
L9z, ZoBRIC, KEOHEMIKRFHEORNEGIEOLEL T 5720, [GELEH /)
SV TT — A0k EiBimA 72V K 5 72E 113 ISR HIRICERE Lz, b cid, £3°
1 REOT o TNV LG R & AT LR T — 2 R— A B ER L. ZHUSR LT
N AR X DR L TR EEA T S, Rl — ANRESNZS, TOHFEEROKEE T
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R L, ROXEDOT YT NaElT D, Tz L, kiEKES Ok 7T — % 2 1Fk
L. Thae I I OYLE T — 2 XR— 2 2 BT 5,

HEIL T R R
P-2 P-1 P P+1

BIEME (P-2) DERESEEOERTE (32 FO—)L)
T JIIEERY A
FoHUT A NR—F[RETE (1043 —+ 3 kA—)L)
\\é SERRE (P-1) DIEET — 3~ —24ERK
5 NAZXHEH TS ERERE (P-1) DERERRRE

— v T fRECP-NOEESSEOEEHE
FUHLT L EREA

FoH T I A N—RRETE
SRR (P) DB T —2A—RHRL
A AT TS EIREE (P) DRE R E

\/—\

-4 7% 7B L RS 42 kEb+ 5

F 1I-3 XS BIRG R O AT 1 K

XH FEATHAR (JST) SPM 5 — & 2 E 3 < Sr¥k B
3/11 21:00~3/14 3:00 (2 H+6h) HEimy  (AEEs)
3/14 3:00~3/173:00 (3 H) By, Py, BEE

iy
i

3/17 3:00~3/20 3:00 (3 H)
3/20 3:00~3/24 3:00 (4 H)
3/24 3:00~3/28 3:00 (4 H) il
3/28 3:00~4/1 0:00 (3 H+21h)

iy
i

U
v, v, BIE
v (dLED)

i)
1

N

S| O | x| W N

2. FCHIRIE ) & SRR O Feii{b

WEEEEBRSE L 7oA AHERHC X 2 it Tk (RIEICREE) 2. KG9 oBaMEm L2k &
ML L 72T — 2 X — A U, OIS ) & IEBGHE O Bk 247 5 . Rl & RARIS, fik
RO TBRIE R so & LT, RO it B HEERE R (Katata et al., 201564 Chino et al.,
20167 DFERICE S EUGET) &, 1 RERHIFIMRGICERE L2k Lot a v, Z ORIz 0n
TOREFEMEDOILFEATH] Clso) D & L TIE, FRZIOKHHED 100%% 5 2 72,

FT. Cs 13T 1220 TE, WET —F d & LTI, Cs137 122V T D SPM RERSRAIT — ¥

(Oura et al., 20151V ¢ 99 Hii (2 Tsuruta et al. 201818 DFGLEHI AT A 1B L 7= 100 His, HZD
T — X EL 14605) . MIZEHEE =X U 7 OE RS 19 (T — X KE1E 3523) . HEE N EHIE
T — % 20 (13 Hisi, BR7T —Z#45 260) | 1@ IR 12 JEF-IHME 1319 B AR ST & o 2 —10),
TR L R NIRRT S i 1% CIT N =X A NP U I L ABEF — 2 (47 s, A
BhT — 4 %Kk 382) & Wz, HIEMEORHEFEMEDO I EITH CDDiE s LT, SPM F—# (25
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WCITHIE AR Z & REMOEERAEZ RO, T — X220 TE, &7 — % OLHIEH
xS DARMER 7S 2 JRIC — E DO ARFEFENE 22T =2 U > 7 OiL&E & : 300000 Bqm2, AT
& : 1000 Bqm2dayl, ¥ A b7V TIZKBHEE T0Bqm3) #527-, ¥z, b0
7 A & FRERNC I DR RIE O RREFEME L UC, T O & B0k 78 GR, . 7, dbo 4
) EOEREHOTRO S L ORRZ & & ICE b T 2 AN A RIS & RRRICEBE Lz, &
WL L7 RN ADEIZ D Z L b H DM, TOEEITHINZEIZ 0 (Bgh) 2527, S BHIT,
L OBFFEIE BT K D #0E < B EAHMFE OFE R 2 Kk L C, 7 — & O HIEIC OV TG L7z,
IHNETORBIEREND ., EEEIEICL D T — 208X NERE L TR TWAEAIT, AMEHTF
EEEOEEMAT D LIFREMRBHBOHTER-R L 2D Z LB nhoTWD, JGH DI
PEA EICK D PV — L2 0EE Z2HHE L TVDR, BRICHHTE WD DT TR, £ 1—
LAz ELEIBREZNS TN S T D, £ 2T, P —LOEmRZ O TN E W 5729
2. SPM BERRYT —ZIZOWT, 1Ef S DEEZZOEEHANDDOTIEA L, B EHE
AT L2 L L L, 22T, #IXSHREHERH N FRT 0 RED D 0 6 IFE XY CRMli ST
WHZ &b, Zo 6 RHXEIY TORPFAE T SPM RERIEM & FHRMOHEZ{TS, =
IS XD FHRE SN BRE ERMMNER L 2, SERRE T Wz & LTH, MIE< REHR!
DATNZHND 6 RefffERIRE & U CITEMEZ HELT 5 L 5 ISRt R A R 2 2 & T&
5o

WIZ, T-131 120\ Tk, —EDLFTEHALE TR T A - G A« R 1=2:3:5) Z{E L.
eI vt EERElL L7, WET—4% d & LT, 1131 [ oWTOMZEHE=4 Y > 7D
WHERSAM 2D (F—21H4126) . AR TERET —% 20 (13 HS, A7 —Z#HE 260) .
i N 12 R SRk 1315 AR o 2 =10 /oL A g e 105 TIT b
TeH AN TN IR DIET — 2 (47 i, A7 —Z ik 416) 2 He, £72. SPM
RIERERST — 22OV TIE, 11129 OWET — X X5 5 b OO, + 72t a7 AT — 4 &
o TVRNZ E RO 131 [IZHRT DERCEZ S OREEZH WD LERH Y | DS EDRHER
TETCWeWe, KT CIIEH LWz & & Lz, 2R b, Cs-137 122V TH SPM
EERRYT — % (Oura et al., 201517 Tsuruta et al. 201818) (Z2OWT, ¥ A hH o7V 7
X DRENET — % O 1-181/Cs-137 tbR A H T2 2 & T, 11131 ORET — X I[ZHE L TFI
MTozbelic, /B, ZO7F—Z2ZFMT WX, 201143 H 12 A5 16 HET& L
Too TOBEMIT, ZHETOMEEHEICIN T, ZOHEIZF A 7Y 70 K DR
ET—Z PN BICHBRRICIEE LN L D7 T 70 Ry v A N X DR EROH
ET =X HWEHEEICL D REEENRE N EnD, BET X2 HWEHEHEENMLET
bol-, Fio, ZTOWRMIZ T-131 OB BN L7272, 2 LREIXIRERNE BT 5 1-131/Cs-
137 HEsRICHIE D D 1131 OFMHDARE S ZBEL TV DL AEERH Y TOXEFHT L Z
EIIRGEY) E B X T TH D, 1-131/Cs7137 T, ¥ A M7V T ORIET —ZI2HSD
. LLTFO X HICE Lz, 2011 4F 3  12~13 HIZEIT HE 5 RIL@E Y JbE o 7 0 — A @il
DWTIE, FBAHBMEOFREDICB T HHLA NS TY 7 2k 3 A 12 BO T /L— AT
BTSN EBEZX LN TV DB ER - HIBFEROERRIIGYRT — & OfTFER 2 26| T-
131/Cs-1837=10 & L7z, 3 H 14~15 HIZHIT 2R LK O RN O 70— L@z 2V T,
i N 12 R SRk 1315 AR o 2 =10/ koL A g e 105 TIT b
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A A NS T Y o TRERNS, 1-181/Cs-137=10 & L7z, 3 H 15 B& 5 16 HENIZNT T/
U CBIBREGH A i L 72 7L — AS DWW T, B 1319 ARG & —10 Fm xR
SRR TEERE 1D TITbI-F A Mo 7Y v ZHEE S, B SPM JIE #5120
TIE I-131/Cs-137=60 & L7z, F7-. SPM MIBEHLAIZ OV CIE, ik h O R OE VI K
5RO (Katataetal., 20159) Z&fE L T, [-131/Cs-137=30 & L7z, HIEMEO RSk
DHLGHATH C@DEE LT, &7 — % ORMEMEITT D EEER 22 I —EORFHEEME (i
T =42V 7 O AR : 1700000 Bgm?2, HEFFE F&E : 10000 Bgm2dayl, ¥ A M7V v
I X BYEEE 700 Bqg m3, SPM F— Z (2O TILHIE A = & I A RIEE O EER 212 T-
131/Cs-137 (b &) #5272, £z, FHREORHEEEDZ E K OfaE b Lo i E R a0
EIZ 72 > 2 BEOMLBRIE, Cs-137 & [AIBRIC SN L 7=,

3. ABHOG T — 5 R — AHEE

T TEE R KR E « LA ROREHZM DM T — 2 X— 2] 25O\ T, KRGO RH MR L
R VIEET —F R_R—2 P L, BUHIRER & IEBGET R ORIl L0 7 — 2 _X— 2 DR
fbz5e T Lice 207 —=F_R—=XF, 3WILZEMIAM O L2253 72 & @ w3 LianT —2 53
ZHREEN, WRRERTHD L L HIT, ZINORERT 2200 HLFRT 5 F TITHEK
DAT v T WM EET D L, REERFRERE CORERTRETH L, DD, Z
DT —=FX=2A %R TH7OIE, T—2RELM/NL, BlPSHEICHRER R TED &
INCTDMENRD D, £ T, T—ERX—ANLREREIET 200 H L, ez kL7
ST —F XR— A MHE LT,

(i B i ~ DO BLRE)
ARG, BEHERE O RZILH Y L 2 L— a URERAE TH Y, WL ~OBLE N 22
IRIRBUTHAE L RN EB Z B,
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III. FZERS R

1. [EHOFBMER E

REGGT Y T AEREICE DGO E R RIS L CREEFEEAEA L, 2%IXHE I &
IORE SN RER GG 7 — A 2% TSR T, LTSS KB O R &2,

X 1 (3/1121:00~3/14 3:00) 22O\ TClk, +72 37— A (ar b a—)L7r—ZADOYHREL X
0 72 3O ERIIE & LIZFHRD) BREEOFER L R odz, ThUE, R RIEE Y dLE O 3 Hl
AL URET, ARG, Brih) <o SPM JIEIC X 5 Cs-137 K& HIRE ORFFZL & ok (K 111-1)
IZBWT, ZRETOFHAE (arbe—Ar—X) TIERELKENZ LIZEY I —20BH)
DR BE EAD 6 BFMRE R 2o TWZDIZH LT, T —LOBERLINELS 2D X )
(ZJEGEA I & BB ORI B YIIE D 7 — ANRE SN LB N5, L L, KGO 7 —
AR LRI AT O i HIRE R OKE{L 2 Z O EEHND & HEROHHO 2 #Sizo0n
TOFBRMITHEM S 1FE B L=y, BRI OV I 7 b — A EEEZ 28 £ 72 3 BRI
HL7poTWbHd, SROBE AN Mo TLEIRBRE 2o, ZHUTHIE < MR EFHME
ICRBWCGE/NHIZ 2735 Z &b, TIL #FE5E 2. BUIHRIE®R & Gt R o) 12
R L7k o1z, A — 20RO TN A WIS 572012, SPM IR ERSRENT — Z DR
BT 2 2 & & Uiz, B <HREHERA AT 0 RE 6 0 6 FERIX ) D TRl S Tnvd =
LD 2O 6 FEEX Y)Y TORFMESE T SPM BEEHIEM & AR O ATV, HE SN
PR EFMIRAERE 2, SHMARE TN TV L LT, #HE< BEHEH O ATITHW D 6 HE
MIRERRE L L OINEE2 HHRT 2 X5 ICHFEE2 Rk o2 & & Lz,

X[# 2 (3/14 3:00~3/17 3:00) ([ZOWTI, 47237 — % (23> b a—/Lr—2DOYIHEZ] &
0 72 5ETOH A EIE L L7cFRE) Ta X MR iAo e 2O — ADILAE AR

OFFEAERIT, 2 OHIM TR SN &5 RN O RRELE DA OFBMEIMEL . RiRET V—
A3 U7 IS SEER & TN DRER E o Tz, ZAuE, Zo&mEbicisn T, 2 A M
¥ J OFHBICIEE ST — 2 MDA TR & b @B RN O S E S I SPM #IE
SAFELRWZ LIZX Y, BBRETL—LA0EBOFREREBIN TV RNEDTHD, £
ZC. AR bR LSRR, ﬂXF%ﬁJ@Z%E;¢éwn/Fu~w& A TURFHESY
HOFHER R L@ LMD, v ha— A r—2% ZOXB O — ATRE Lz,

[X[H 3 (8/17 3:00~3/20 3:00) (Z2OWTiX, +72 347 —A tj/bn»vu&~xaﬂm%ﬁﬁ
0 T2 53% O EIIMEE LI2EE) BEEOFER 257, Loy L s, 77— Al
DREBRTNITHEVEETE RN T, ARBRGOWETFEIZZETHRATHY . KM 1
EFIBRIZ SPM R ERERIIT — & ORFRPESME A V5D 2 &1 K 2 iR S o i b A3 32 C
D,

X[H 4 (3/20 3:00~3/24 3:00) ([ZOWTIEL, 2> ha— A r—ANKBEOFER LT, ZD
KL, 7oy IAHREICLVRBERRELS LD D Z L3/, HEMEICRER S > -H 5
VL@ ek O 7 L — NiEil & LT 5 K G 5  — A3 b e o e (K TII-3),

X[ 5 (3/24 3:00~3/28 3:00) ([Z2W\TIE, 96 737 —A (2 ha—/Lr— 2D HRZ L
96 HIOH N ZAMME L L2FHRE) T MR I BEhero7228, 2 FHIDMS VW= B

= — AL HEETH ST, 2T, K& Cs 13T IRENM AR LI Z A, 201143 A
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25 H 14 BRI O T L — A3, 22 b —) b7 — A TR ALEIS 30 o TV 23, -96 73—
ATIHBESRENCE EEoT0DENI ERRH -T2, ZOEW AL -HPHIC SPM JIE H
SAEELRNWZ &, a3 X MR J X O ERRBEN TV RN o7, £Z T, 20O
PHICAFAES 2 22 MR R ORERA (Wb & 20, bRk, Sk, K7 29) (1Z361T 2 ZEHIHk & Ry
AL, EH LD —ANEEORRAZFHI L T L 0EH~7 (K I1-4), £ OFE5E, 2011
.3 H 25 H 14 BRI IZIB W T, ERIRK @K DOT — X IZ 70— Ll & B 2 HivH 22 MMk &
FOEABRONDZ E0nD, ay ba— L —ADOFNEEORNEFI L TWD LA L,
Z ORI O — ATRE LT,

X[ 6 (3/28 3:00~4/10:00) (ZOWTIX, 4837 —A (2 ha—r—2AOPMEEZ L v
48 IO I & MIWIE & L7-5HR) BhalofER L 7eoTz, ORI, 7o 7 AERICK
DVREGPREL LD D Z L3 < IEBGHRMERICKRERETIR N 5T,

I EDORERN G, HERES O T — % 2 E L. £ I BT ik o§iEr — 2 ~—
A% TR LT,

# III-1 EIXHE Z & IRE SN R R 7 — A

X [# FENTHIR (JST) BEr—2
1 3/11 21:00~3/14 3:00 (2 H+6h) +72 53— A

2 3/14 3:00~3/17 3:00 (3 H) ay ho—Lr—2R
3 3/17 3:00~3/20 3:00 (3 H) +72 90— A
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2. KCHIRIE & SEERGH R O Bk

BRI OMRET — X X0 T LTkl T — 2 _— R Zxt LT, FIHAEERMET — %
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L CREIRDEIR 0.5 N1 25 3 FHEDKA X0 U 0 1-129/1-131 5@ L Chi 71k T-
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FA2, FA5, FA10: the percent within a factor of two, five, and ten

CC: correlation coefficient
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Abstract

In order to assess the radiological dose to the public resulting from the Fukushima Daiichi Nuclear
Power Station (1F) accident in Japan, further refinement of dose estimation is carried out, based on the
previous study “Comprehensive studies on the dose reconstruction for residents in Fukushima Nuclear
Accident”. In this study, by refining the source term of radioactive materials discharged into the atmosphere
and modifying the atmospheric dispersion simulation using new data released after the previous study,
“database of spatiotemporal distribution of radioactive materials in the air and on the ground” is improved.
This database is used for the dose assessment by coupling with the behavioral pattern of evacuees from the
nuclear accident.

In this year, new monitoring data such as hourly air concentrations of Cs-137 at two points (Futaba
and Naraha) near 1F and those of 1-129 at 11 points by SPM filter analysis were incorporated into the database.
The new analysis methods, ensemble calculation method using WRF model and optimization method of
source term based on Bayesian analysis, were applied to improve and optimize the source term and
atmospheric dispersion calculation. This optimized calculation results were provided to other teams of this
project as the input for the dose assessment. Moreover, the “database of spatiotemporal distribution of
radioactive materials in the air and on the ground” was completed and its simplified version was also

developed for opening to the public.
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