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AR — MIAE TR, HEOYT A — MIAESH (AOR=2.039, CI:0.99-4.20) . FEAHY R
— MIAERRH (AOR=2.106, CI:1.07-4.15) 2@ Lz (R N-4-2) . F7o, BIEE LRl
ThdZ e, FEROEBOBBEESEHENARRETHDLZ L3, oo (BE) LBEL T
HZEMIRENT, £, BERENSHINEETH S Z LY (AOR=2.680, CI:1.08-6.66) . Model
2 DERMETIEL D fm (FHEE) EABEICEHEL TWEZ & HRETH D,

4 EE

AR TIL, WEH IR I BT FHIC X 28R R IR O AL T RIZONWT, BT
VXREEEFR AR MIERR S RO T2 27 AR B REKHEL V) b @V KHECTHERS LU, &oME ke fe
RS — EWIERGE U2 29 FEICHBRETERN ER L2 2Lz, 72, 70 Ll Eo
FYECR T 2 BRI CERPELERICRES B L, 1FRIENZE L2600, 2014 4 3 H
DAL 29 4 2 HIT/)T TR E < BA- L. Ak 29 4F 3 H 225 3FAK 30 4 12 A 12T TH A
B[ Th o7z, —H T, LMEICBE L TIE, 70580 BI2BW T, ERk 24 4E 3 H B3R 27 4F
2 HIZWT TABEEC RN LR T E 0oz, mEICEWVER Th 52 REZ Mz Tz, 4 EIOH
ETHW-T—X Tk, BEROFRKNE CIETE 0 o772, ARSECROFRNZIH 50 d
HZEFTERWHOD, HEFEERNPEFR LZEEZ20N5ERE LT, BFEOHZE TR S
ITND AL BNV ASNDEBEDO IR DT, A0 AR THED L7 LRGSR TR
CRIFILTWEZ EnD, IEREFEOME L W o - REN N T L, £, IR TSR
ENTZaIa=T A BNGEELTI-Z ENERICH D ENEZ BN,

ER L7k oz, BEICED ICE, ZLOERPBHEIZHEAEG D, 720 T2 DIFBZEOHIC
GEND, IRESMHEOKTIL, BENZEOKEOMHE 2T TlER, Y=Yy /bRy b
— 7 RN & PEFOHUB A RF L OEHEBRSCARIBfR E Wole TV —x b vy B XL B3,
T R AETEL A~ DB B L 72 2 & 2B BIC AN D LERH V) | IR & B8 X
W22 LM TERY, 2 THZE (2) OFIR T, B RER%Z BN TYH, Y=Yt
A= NV ICEE 2 RE 2 R L TCWD 2 EA/RLTEY, Ebif, Mo -RrDfER
FIFNND LN o IR AR— h 3, BELHED ) SMHAICHRENICE 2L L. BEA
HEEW LTI NDADND E Vo TRV R— R, BED S SHAICHEENICE Z & %
R UTz, AR HI LS b2 LammALE LT, BHMEEEDOEASWCIL T, SLEEIND
V=¥ VY R— FONERRLRLZETHD (BOZHETEIREDFETHD) . T EAliE
ETHIiE, [Z2ADMEET 7 — R OXHIZ, ZZADRFIREBLHZET 2P0 ETHD,
7272, IR LR, KAt B L2 RETIlE, A TIHE S Y Z 3Ly, 2L L Tho
fEFRRBICOWT RVIRD - 3BV AR D% \ It X [Z2ADMET 7 — ) X1,
HICHEZ T 5720 TldR, 2OV — L& Eo0Fic, #IkOEME L ER E O/ TLOREE
WEEEZHER LAV, BERYR—MIORTFT TN Z LA RTETHI EEZ LN,
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F -1 fEERN OB - JEREEEXR, 2E O A B A RSETCE S - FE1C RO ARG $:(2009.1-2018.12)
Tt FE Lot
ffiE BRI RIME ffiE ROKE AME hofE RRME &/ME
- HAE 4 9 0 2 8 0 1 5 0
M X ds
EESZ A 23.0 30.3 16.9 29.8 47.8 22.4 14.1 235 6.2
- ERSEE- 31 66 15 23 46 11 9 23 3
e DA
EESZ A 21.1 29.2 17.6 30.3 44.5 25.7 12.2 15.9 9.3
ERSE 2067 3211 1362 1442 2180 979 628 1031 383
EaE
HESE L 19.4 30.2 12.8 27.8 18.8 42.1 115 7.0 18.9
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#N1-2 RN K OIEREEE DI BARRSEC RO (FRlmPsl, B 2di)

Pk L

itk I53Y 295 LA 30-495%  50-695% 70U L 29RRLA T 30-495%  50-695% 70 LAE
WEEE I EESEAT 2009.3-2011.2 11.5 41.2 420 33.1 1.8 8.8 22.3 24.9
2010.3-2012.2 16.8 42.0 421 54.3 1.8 9.1 155 29.0

=K% 2011.3-2013.2 17.8 32.7 40.9 54.5 0.0 4.8 19.2 216
2012.3-2014.2 14.7 22.1 36.1 39.2 3.9 4.8 22.7 35.2

2013.3-2015.2 18.9 20.2 329 419 10.1 49 15.8 40.9

2014.3-2016.2 17.5 33.9 29.8 56.3 8.3 12.5 16.0 252

2015.3-2017.2 18.1 31.9 33.0 56.5 4.3 10.2 19.6 175

2016.3-2018.2 16.6 20.7 36.3 36.0 6.6 5.2 214 15.8

2017.3-2018.12 12.9 211 31.9 55.9 4.6 5.3 12.7 19.8

WE m=SET 2009.3-2011.2 16.3 48.7 56.8 43.1 5.7 13.2 18.1 20.0
X34k 2010.3-2012.2 16.2 41.0 48.1 39.1 5.5 13.6 17.7 20.3
=R 2011.3-2013.2 16.5 34.5 40.9 41.5 6.1 16.0 16.3 19.7
2012.3-2014.2 17.4 321 39.2 43.9 6.0 12.0 12.1 20.2

2013.3-2015.2 16.9 329 41.0 36.9 4.8 8.8 11.6 215

2014.3-2016.2 14.5 329 36.6 35.3 3.2 11.4 14.8 204

2015.3-2017.2 13.7 33.6 30.9 34.8 3.2 111 12.2 19.4

2016.3-2018.2 111 35.0 30.6 36.7 4.8 8.5 10.0 17.5

2017.3-2018.12 111 32.0 28.4 33.6 5.4 7.3 9.6 16.2




£ -3 EAEM - LKL O O & o BR
5 OfE[ 7 L B 5 O[] HE 5 OfE[A]
K6(0-4 £) K6(5-12 £) K6(13 L4 1) P fiE
(n=774) (n=542) (n=78)

s (EE) 417 (54.2) 337 (62.4) 56 (71.8) 0.001
PRI (A1) 354 (46.0) 229 (42.4) 33 (42.3) 0.399
FIEAER (MUE) 86 (11.2) 56 (10.4) 16 (20.8) 0.026
JEEBREE

IR EE 278 (37.5) 195 (37.1) 33 (44.6)

AN EEE 126 (17.0) 83 (15.8) 6 (8.1) 0.341

Mo EAEE 337 (45.5) 247 (47.0) 35 (47.3)
R AR—K (L) 57 (7.4) 110 (20.3) 23 (29.5) <0.001
TFEHYR—1K (72L) 111 (14.3) 115 (21.2) 30 (38.5) <0.001
PR AR— K (2 L) 164 (21.2) 157 (29.0) 30 (39.0) <0.001
HFEEOEE (HY) 398 (56.2) 296 (60.9) 37 (57.8) 0.272
TR B CREl (RE) 160 (20.8) 204 (37.7) 55 (70.5) <0.001
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% 114-1 5 SR LICKE 208 5 g - B 5 SR O (K625 L )

Model 1 Model 2 Model 3
OR Cl AOR Cl AOR Cl
fHERER R — N (72 L) 3.435 2.47-4.78 3.325 2.25-4.91 3.437 2.26-5.24
FEMYFFR—N (720) 1.823 1.69-2.40 1.254 0.90-1.75 1.275 0.89-1.83
ALY R— bk (e L) 1.605 1.26-2.05 1.169 0.88-1.55 1.043 0.77-1.41
i (5in) 1.681 1.33-2.12 1.590 1.23-2.06
PERI (Zet) 1.350 1.07-1.70 1.308 1.02-1.68
FIGHER OMUE) 0.816 0.56-1.19 0.640 0.42-0.97
JEEBREE (R E ) 1.318 0.93-1.86 1.278 0.88-1.86
JEEBREE (R JE ) 0.989 0.77-1.27 0.957 0.73-1.25
HIFREOFRE (HV) 0.941 0.73-1.21
FERREE B CRFl (R R) 2.435 1.87-3.18
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& N-4-2 HoEHm L -

WL 5 OM[ANIXTT % B O SO (Ke=13 5 L)

Model 1 Model 2 Model 3
OR Cl AOR Cl AOR Cl
fERERY AR —K (72 L) 2.877 1.72-4.81 1.967 1.03-3.77 2.039 0.99-4.20
FEHYR—F (Z2L) 3.014 1.87-4.86 2.247 1.23-4.12 2.106 1.07-4.15
AR —K (A2 L) 1.975 1.23-3.18 1.192 0.68-2.08 1.130 0.60-2.13
Fiir (i) 2.516 1.44-4.39 2.295 1.16-4.53
PRI (Z ) 1.428 0.86-2.37 1.068 0.61-1.87
FIEMERL (MUE) 1.416 0.73-2.74 1.261 0.59-2.69
RS (FAEE) 2.680 1.08-6.66 2.563 0.92-7.11
RS (FHEDE) 1.016 0.60-1.72 0.918 0.50-1.67
OHFREEOREE (HY) 1.179 0.66-2.10
fEEE RS B A (RR) 4.756 2.63-8.59
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Abstract:

The consequences of the 2011 Fukushima Daiichi nuclear disaster were not limited to the
potential health effects of radiation, but it extended to social and psychological issues. There were
increases in the prevalence of life-style related diseases, the number of elderly people requiring nursing
care and the cases of mental health disorientation due to the long-term evacuation. Another issue was the
social displacement of those who experienced evacuation in which they lost their previous social
connections with other community members.

People of litate Village suffered from these consequences of the nuclear disaster. Although the
village represented a unique rural community of slow-life before the accident, such living came to an end
when they were asked to evacuate the village. After six years of evacuation, the order was finally lifted in
the village at the end of March 2017 (except for the district of Nagadoro where the contamination level
remained high). Some have returned, some have chosen to rebuild a new living elsewhere. Facing the
pressing question — to return or not to return, the majority of people have not returned. Here comes yet
another split of community, and people still struggle to recover.

Given this situation, the aim of our project had two components. The first was the health
promotion for litate residents of all ages. We set up four different support groups corresponding to
different life stages — childcare support group, school-child support group, adult support group and
elderly care group to conducted a community assessment of the health situations that were particular to
each life stage. After identifying their health challenges and analysing the contexts, we shared the results
with the health policy-making personnel and organizations in the village. The ultimate goal here was to
develop sustainable health promotion programs that match the particular culture of the village. The
second aim was to provide them with a means to make an assessment of radiation risk by themselves.
Specifically, we set up another group — the radiation protection group — to conduct a case study on
citizens’ radiation protection initiatives in Suetsugi district in Iwaki City. Through this case study, we

aimed to share the best practice of radiation protection with litate Village.
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Lx M L (M 1-4),

L%%%ﬁ<%iﬁﬁ(ﬁ%hﬁ%%%3&$)

O BEEEE RIS A s & U222 ER (X 1-1)

AR, A 14 (2019 ) 6 A~12 B\ T, mmbtﬁﬁwﬁﬁ%noﬁ(@A%lo
FROMESPT 20 7) ZRRIC, RO ZERBERZRIE L, WEICE, — A A —%
[TCS-172B| (HXLT7 v H AT  HAR) &AL, E%ﬂilmmf3m>_ (25| (RFEEL
10) HIEL. ZOVEEZZEMGORERE LT, MBI < #E 2 7l L7,

@ W R A L b LR oS (K 1-1)

DL KIS, SFEEIZAM14E6 A~12 HIBW T, IRITLAZEROFERS 30 7 (AL 10
I OMESRFT 20 7)) ZxPRIC, ERE#MANOFR T (0-5em K TOV5-10cm @ 2 JE) % a4 TERER
#%. 105°C, 24 FREE O FRFAS CRAEEML , 2mm A 3 = Ofifi CHRHEEW & bR U 7- midlsi g o308 Chr
JE<emm) ZHEHASICHT L, Fb~v =7 28R HE (GMX Series, A /v7 v 7 B &Y
MCAT7600 & zt—A ——7 o F—H FE%Ih=R 33.04%, HIE R HFEAI 3,600 #) (2 TS
BT (WA b X hU—) L, SMSHIE < SREZ M L7,

@ %ﬁ@%ﬁi%ﬁ@ﬁ(ﬁ%ﬁ%ﬁﬁ)%$®kbk%ﬁ%—N4’iéﬁEVyﬁyﬁ<Hmw
Rk 30 4 (2018 4F) 7 A DA%, R B F AR LA IR (S R EEXIR) 12380\ T, e TR
ﬁ%Mwaéo%@m@%&m%&mw&ﬁ7ﬂ~%ﬁ1$(mw&37ﬂw%i%1$%\
BT ORI 2 s, FAMER 1B BT —A 2950 L, R ER L OB T v
U LOMMHEREEZRE L, BRY - SEARTEEICE D BRI AT 5 & & BT, BRIMEEBO#IE M
BEHE L, WEICIX, BRE=2 V7 AT A 150 7a—7 ) (KTFRET2 /L) %
fERAL.#MEImE - o N, ‘ HURZAGL

(2 LR %Lt@
HEHZ T 5 B2
’/“Fﬁ#iéazi%%
HEL., EoHk
il % 22 #1355 DR &
ROMREMEE LT,
PRI ZE A % FFAM L
776

<0.01 0.01-0.02 002-0.05 005-0.1 0.1-0.19 0.15-0.38 038-0.95 09519 19-38 38-95 Sv/h

1 2 s 10 20 50 msvly

DOREEL)



@ |nEE=%Y>7 (X 1-3)
%Wmfi B DAETEZERUANOFA - HEEEZREFT T, EHELEE L TEROR
AT 72RESLS D Th D THINFATT VEE] (Frk 28~31 ) (2016~2019 4/%) %
ﬁub\%TwﬁE%¢@_m%®%%\ﬁ&ﬁ%®m%¥ﬁ&0ﬁgvy7®¢m@k®ﬁa
HEZEmL TWDHDOD, FRLATO L 5 72F BN+ 2T DTy, AEllE, 7»o T
NAF T a—RL LTERICEH LERTWZRAILNZIHBWT, #F (FEk 30 4 (2018 42) 10
H) CHIE U7z ZE MR, B v 0 A OBREE R OE AL BEOFRERERND, A F o
ié%@@%%%i<ﬁi%ﬁﬁbtoﬂ IZiE, e =2 Vv VAT A (59T m
—7J(w%ﬁmv&/ L e | Sy ey :
) BB A< R
# D-vx b (T B
RETFZ V) A L.
HiloARE=ZEZT D
TODEWET—2 %7 R
Fua—75LLHic B
XL EHODHY Hath #
L7,

ST TO—TUBMBERMEE=S) T VAT L)
2 SPRDIZ(RAAR SO —AL A—4)

3 eTrex®20:J (& 1/\ T 4GPS)

@ D-he

P 5 ST : ST (18 #]1AMU(20184107)

M -3 (KEILDOANAA Fo 7 a—R L BEE=2 Y o 7 D)

2. WERRIE < MR ekl CREEERS RARIRTE 2 # 4F)
O BHOBEHENE (A7 Y —=27KE) (X 11-4)

B I Tk, Rk 30 4F (2018 4F) 1 A BETIN 2 o T (F4555) ICFERE Mg 25k E L, W]
NCEREL « B3 SR A2HDICEE - R A7 UV —=2 7 (8910 43) 217> T\ 5,
WEEDAETEOF T, ZOLTHILOBMAEETH1-DDHKE LT, Y%A 7 ) —=v 7 D
%&5wi%b TRTERIZIERICZ ), LIz -> T, Bk L2sMaBikiE < SEdimiciinz., &
R AR 35 70 DAE MR N2 2N T M3 R 7 ) — = 0 ZHRERUC LS < N < SR ERF 21T - 72,
%Eﬁ\$ﬁm&%mm&91ﬂ~%ﬁ1$(%&ﬂ$\mm$)uﬂm%ﬁ¢uxﬁu~:
V7 LT 503 Bt Al U, ZHUE TICM3& T L7z 730 #kE (CFpk 30 4 (2018 4F) 1 A ~
12 ) Z&HhE THEIE S B 27 L7z,

xH4(*HWﬁm@E%@%ﬁ(E)1%@%%@27U~:V¢@§%(ED
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(i B ~ D BL )

e [ RSB FE R X 3 1 2 L5855 O BRBT A RERTAM & M8 O < BREFEM ) CRAIFZE) 13,
T8 AR Dl Rl 5D < P R SR-CAE R BESE 23 U 2 72 01, B [T o0k B R /R XIS
B 5 HHEE ORISR & EROM AT SEFME 21T 5 2 L 2 BB L L, AWFEE%E
Mg DB, RSOV TOBHA LTV, FELERNSREBEELZGL, HohicT —4
IEWME A ok U, R TR REAE ORI AT > 7 (RIRRFREPLE 32 A b 7E
FHm B ZE B 0FELZ T KRR .

M. WF7ERs 3R
1 AN < BRERET CREEEFS RARBRTE 3 4 4)
O BRI A L & L2 ER (D)

2017 AE~2019 4F (FAAEHIR, LIBIXEE OA TR . I LI(EROERE - £2FT0 5 b,
65 /7 (2017 4F). 64 77 (2018 4F) (N30 /7 (2019 4F) DIE 159 F a2 %410z, BEO RN D
ZEfElfRE SR (TCS-172B, HILT v AT ¢ AV, ReE#R 10) KON HEHR oS (v~ =
U LEERREG, B 3= A =V =T U RU— W) BFEM LT, 2 ORSR, R R AR
(BT D22 ER (FPRi) (X, BN T 0.20uSv/h (2017 4E) . 0.13uSv/h (2018 4F) K T8 0.14uSv/h
(2019 4F) | BA D ZBHAETT 0.26uSv/h (2017 4F) |, 0.25uSv/h (2018 42) 2 T) 0.22uSv/h (2019 A7) |
BAAOERE (f£74) T 0.34pSv/h (2017 4). 0.29uSv/h (2018 4F) K TN 0.24uSv/h (2019 45) L 4%
AUEBAC O Z 7R L, FRICEIMNT T 5 ZZ MM EROEBUHEA NBHE Th o7, 2 b D
Ea BT, BREEA DT A RT A IR - TATEIRER] (BN 16 W] L V4L 8 IRE[H]) CHEF L 74
M OBIHIE < FREIEL, 1.6mSvly (2017 ) KON 1.1mSvly (2018 4F K 12019 /) Th o7,

— 5 g R EE D T F 1 2 2[RI B (Hh i) 1L B A o0 X BASE T 2.3uSv/h (2017 4F) L 1.2uSv/h
(2018 4F) . 1.8uSv/h (2019 4F), BAMOIEET 2.1uSv/h (2017 4F), 2.2uSv/h (2018 4F), 1.6uSv/h
(2019 42) Thotz, F£lo, TNDHOHIENGHEGT LoFM oI M (BSoA) X, Th
2 20mSvly (2017 4F) . 11mSvly (2018 4F) . 16mSv/ly (2019 4) KON 19mSvly (2017 4K O~ 2018
), 14mSvly (2019 4E) TH -7z,

INHOZEnD, SR TIE, IR R X Tl R R0 — ERRE &V RIE D ke L T
5HDO0, FRRKIKCIEFESEOWHIZBMEOHLZ TH S TBIFHIERE (20mSvly BLF) @
TR THRE L T\ 5 2 L3R Sz, FIC, AR, FIFEEE D 2017 4F & HAAREE D 2019
DT — X it LTZFER, EREDOBRMIBIT 2 Z2MBERNAEIE FLTWD Z &5
RENTz, ZhuE, RETEOREDIR O GT | FFEORY - EEESE (Tre—7 v 7
bR a2 Ede) 12X DEUBRBEOEITER T 5 b0 L S, SMNBHIELS UV A7 IZRENTH
HEZEZHND (K 1I-1),



F£ -1 EEEDICBT D SRR EROR R | B~ EERE 3 » &)

SEMEIEL<
m o
psv/h KSv/h mSv/y

2017 0.086-0.37 0.20 (0.28) 1.8¢ 0.77¢
ERI(A) 2018 0.098-0.30 0.13 (0.21) i1 0.52
2019 0.11-0.27 0.14 (0.26) 1.2 0.64
2017 0.088-0.68 0.26 (0.43) 2.3
RIS TARES EEA(5) 2018 0.088-0.48 0.25 (0.37) 2.2
2019 0.084-0.44 0.22 (0.32) 19
2017 0.14-1.3 0.34 (0.63) 3.0
BEE 2018 0.12-1.2 0.29 (0.51) 2.6
2019 0.13-0.68 0.24 (0.53) 1.8
2017 1.1-2.9 2.3(2.8) 20
EA: (€1 )] 2018 0.30-2.4 1.2 (2.1) 11
2019 0.32-2.2 1.8(2.1) 16
R 5 2017 1824 2.1(2.4) 19
BEE 2018 0.36-2.8 2.2 (2.6) 19
2019 0.27-2.0 1.6 (1.9) 14
SImEMOEEE  201747-10F. 201847-128 R (0% ALY IRl 4B 3658 REAROERTERBRAOERERE
= BABRSHBER V=] 1.6mSv/4E(2017 1.1mSv/4E(2018-20194F) L Exh B,

F: 20174 (CO.20pSv/B-0.04pSv/BE) X 1685 + (0.26pSv/ B-0.04pSv/ i) X SBXM]) X 3658 =1.6mSv/E(BIBEHAFS12)
Matsua M et al., fat J Environ Res Bublic Health 16(8), 2t

[
o+
&
&

-
L]
o

=
[=]

o
o

ZEMEER(SvY/h)

[=]
-y

: ++i;+%ﬁ;%

0.0
W2017 EFg W2018 EFy 02019 By m2017 BEH m2018 B4 02010 24 w2017 FEEE m2018 B 02019 HEE

" p<0.05 ANOVA

-1 (BRI IS T 5 ZE MRS O 4310 < R R RRRR 3 & 4F)

@ EEEEHRREERR KR A L & LR RO (F 11-2)

@ & [FIBE, 2017 4F~2019 4= (AR | T L7 EROEE - E£R2FTD 5 B, 65 77 (2017 4F) |
64 77 (2018 A=) O30 7 (2019 4F) DIE 159 7 & kG, AMEHIE < MR EICH 5 2 Fikh
kL EZE 2 b D NTHEMEERE (e o) 2EE L. SR EREOHMNICEIT 2 K8
158 (0-5cm KN 5-10cm D 2 J&) OEFEGHT #iT o7, EOFEFR., T X TCOMBTET v A 137

(¥Cs) MHH SN b DD, WEEIREEINAK 2 Eot v A 134 (¥Cs) 1, —EHTAR
HTho7- (2017 4F 3 His (4.9%) . 2018 4F 8 sl (14%) MK Ur2019 4 2 #igsl (6.7%)), LvL
NG, RS 7 Ak (P'Cs/TCs) ORFEZALSE NS, FEEROBEEE Y Y ATH D 2
EDRIE S NTs, BRMICIE, R R CIE, P'Cs KOV YTCs (WL E) A8, %
L 238Bg/kg (2017 4F) . 301Bg/kg (2018 4F), 126Bqg/kg (2019 4) K U* 1,784Ba/kg (2017
#£) . 2,635Bg/kg (2018 4F). 1,656Bg/kg (2019 4F) TH V., ZhH D 2 BFEIC X BIHE <L

6



MEIT, £ 0.17mSvly (2017 45) . 0.30mSvly (2018 4F) K Or 0.14mSvly (2019 ) TH -
77

—J5, JRNERETIE, 'Cs KO PTCs (WL b HiE) 1k, Eh2h 8,025Bg/kg (2017
). 2,015Bg/kg (2018 %), 469Bg/kg (2019 ) & Tr62,131Bg/kg (2017 %), 21,326Bg/kg (2018
). 6,892Bg/kg (2019 4F) TH V. 5D 2 BRI K DB INgEIE < BREIX 6.4 mSvly (2017 4F)
KON 1.2mSvly (2018 A K% 1Y 2019 ) Th o7z,

INHOZEND, BRETTIE, FHAROBSMEE U L0887 L, ImEREXIRICE T 5
BREE U RE L~ U — ERER W2 E BRSNS b OO, BEEERR R ARBRIX IR TIE Sk o8
WL < MEDNTFHIE <RI (20mSvly LLF) O FERIECTHER L TR0 AMERIRIE < SRE A
fBLENTWD Z LB S NIz, LIed > T, mll SHTAEROAEBIIT U A7 13K Kl
BEEEFR AR BRI HER D H 52T 2 BIER T < BREI TSRS TIREM TH 5,

LT, BT OMF RIFE N HET R R ARER XIS 31T 2 AMBHIE S U X 7 1%, ZEMfrE=R
JOFE ORI RN D, O TRENTHL B2 NS (X -2 KOEIT-3),

* -2 (RJF LROEROHTRER  BEEEERARRRTE 3 - 4F)

BRI
MERR | WES

Ba/kg-dry Ba/kg-dry mSvfy

irp bk

5Cs (1) 27Cs (30) 134Cs (2.1y) 127¢s (30y) sargg OO
2017 8.0-6,063 34-45,331 238(1,9508 1,784 (12,966) 047 0.3
BMEZRE 018 7445 13-44,676 301 (1,035) 2,635 (11,054) 030 0092
2019 102,406 19-32,061 126 (709) 1,656 (8,976) 0.44 0071
2017 3,317-18,552 25,550-141,200  8,025(15906)  62,131(121,336) 6.4 0.13
BEEMRE 2018 19-5,720 243-58,719 2,015(4,629) 21,326 (47,823) 1.2 0.094
2019 205,873 223-83,001 469 (4,430) 6,892 (62,785) 1.2 0.070

*@AE(0-5em)  MPRE(G0% L) BB kB/m? (R B kodhE BN ) < BEE OR B (LGy/h)/ (kBg/m? ) (M & Lm- ERA—T L OENEE L E10.
ICRUL994) « B SN IREX0.7 Sv/Gy (UNSCEAR2000) x0.7 (iiiRBY. IAEA-TECDOC-1162) x 245 M 3650 x 10°*
Matsua M et al,, fnt 7 Enviror Res Public Health 16(9), 201

30 . m EECE)
Ss | om xu(mJ» EEREETCS- 172800 b HEE LTSS IS CR RS S 5 L B SR RTE)
: = pEs

o ) — ML (HPGe) St E N A THMIC L S8 EIE B (st tr D Lma)

SHERHEIEARE(uSv/h)

t 2 3 4 & 7 9 1011 17 13 14 16 1B 19 20 2F 3 34 35 35 37 30 40 41 94 53 54 55 56 57 5B 50 60 61 &3 69 63 66 67 64 60 FL 72 73 23 34 25 25 37 26 20 ) 3L 32 42 40 5D 52 45 46 47 44 70

25

1 3 7 18 33 3 @ k2 63 74 33 W I\ M @ @M @ I 31 I 40 42 48 m 0m a5 an a7 A B

o e 3 = 50

Matsuo M et al., fnt J Enirosn Res Public Health 16(9), 2019

-2 (AMBRIE < MR - REEERR R AEERTR 3 )
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% -3 (EMITIZRB T AT MEIMO £ & 0 @ B RAERRAT% (2013 £~2019 4F) )
| &4 [ 2 2=5 | @& |  @wx |

BB EAREEE 1. 7mSvly e e

v EAREGEE 1.5mSwfy i S
BEE TZUWAERER) 0.13pSw/h(1.1mSvfy) = 0.14pSv/h(1.2mSv/y) gﬁlﬁgﬁgﬁ?:

" el h e AEA )] 0.25pSv/h(2.2mSvfy) = 0.22pSw/h(1.9mSv/y) "

" 2o e (W) 0.29Sv/h(2.6mSvfy) = 0.24pSv/h(1.8mSv/y) "

u B EE R (M) Limsvfy = 1.1msv/y %ﬁﬁﬂ%ﬁ:

v EMERECEE) 1.25Sv/h(L1mSvfy) = 1.8ySv/h(16mSv/y) mﬂﬂ;}‘gg -

" TWRREER 2.2uSv/h(19mSvfy) = 1.6pSv/h( 14mSv/y) 5

" EmEEERR(EL) 0.30mSvfy = 0.14mSsv/y ?fa?&ﬁﬂ;ﬂzﬁﬁ:

v RMREGRRED 1.2mSvly = 1.2mSvly .

@ FEEREALAXE (REREEXE) 2908 LEETH—_ Ik 2fE~y 7 (X 11-3)
B RHTTIE, 2018 4F 7 A 0 b RPEE BRI XK (RiENEEXI) DOFRY: « SRR I E
D, BTOEHL - FAE~OBE PIEIE L TWD, ZO &9 2, YHEKIIZR T BRI R 27T
s 2720, AT — A ZFE M L7AE R, MR U TRRY, - MRIRIESEIT A 5 T &
SRORBUE DR ST, FRIT, FBATERYE L TV DR OFARMIX Tld, FRABRGaRF O 22 ==X
1.ouSv/h (FFRfE) Tho72b DD, TORBIFANIIHED L, KFFERITIT 0.51pSv/h E TEIEAL
LT, —J5, /MR XTI, B TEBEEEY) ORE & SitE O 720 O K E M Thh 7z
ZLbHy . MHEHMTOEMBRERICRE RZBMITAR < 0.56uSv/h i THER L Tuve,

3.0

v . | EOTBR : R RIS |
L 20
;):_ 15 1.0 . l
10 0.70 0,57 -253 0.62 0 Fl
0.5
DD % == l I ITI
. 2018/0718 201809027 20181219 2019/0112 2019/01/24 2019/02/27
20 . PRy RSR : P BRE S |
16 i . .
14 :
S8 To.s9
=10 .
ERY 0.54 0.55 0.54 0.61 0.57 0.50
0.6 - .

02 1 T

0.0

T T

2018/09/27 2018/10/13 2018/12/19  2019/01/12  2019/01/24
-3 GEATY—A 12 L D 2R E R ORI (R)

ITI

2018/07/18 2019/02/27

5T, M ERICEET D AN TSR (BURtEE s o L) Z2RRl L., YikkfEof &

(2 X DIEAT OFE R, WOBRIMKIZI T 2 ZERFRERIZ 5D 5 et v o 2 0EG1X, ARG

BECIIEEEZ R LD, OB L TWSZ ENRHLMNE o722 &G, JeTRYI L
8



O BEHEE v U A DBRENZEMBEROKBILICH S L 2 Evrm s (K -4 KO
I-5), Atk. SDICHEHAZMk L. IR ZBEE L, MREERCHTOE B - fA I 8 1 7 i

TR kT —FLTETHD,
-8-Cs-134 Decontaminated area —4—Cs-134 Radioactive waste storage area
—e-C5-134 Non-decontaminated area -8-Cs-137 Decontaminated area
-#—Cs-137 Radicactive wasie storage area -e-Cs-137 Mon-decontaminated area
100% 93% (148 pls)
0% ttzﬁﬁpﬁ*ﬁﬁﬁgh:xtxzf?mW,
BS% (142 pts)
B80% B3% (114 pis)
T0% | 84% (528pts)
60%
50%
40%
30%
20% 17% (98 pis)
10% (57 pts)
10% = 1 6.7% (BOpts)
0% : : : = 3.8% (45pts)
5’\5 u'ﬂ q.u’\ RTAL TRy rﬂ ||"51 u@..r-‘-’J ‘s_,r:. q.rﬂ
-\'6[1 aﬂ' ﬁ!\% 1;)’\‘3 1@\‘3 1@'\‘3 .13;)9 0N
B -4 (Bt o v Lo EIG ORRRFZ(b)
(a) B/ FME BRaH) (b) hBHriESE (R EEEDRER) (c) NErEHECRERRETUT)
B 59.2% =—p 0% " 61-81% B 72-93%
100%
0%
80%
70%
60%
50%
40%
30%
20%
10%%
0% e om .o . m,
it > 3 P ab 1 ak '1‘? 'i‘? e > A 4 e
\;;e»\ o @?‘ oy \»9 S S q\»x s %\@ g o o o o P
~Pq9~~&q9~sf@f@ - '9'1‘9@,{91“‘1?1 &g P B A S B
<0.19 0.19-0.38 0.38-0.95 0.95-1.9 =19 usv/h
I T ———
1 2 5 10 20 mSviy
B4 11-5 (== U 7 B D22 IR &R O R E)
@ HnEE=%Y>7 (¥ 11-6)

B HT &) HNAT ORICALE S 2 RE LTI, BARERGE STV oA 0 7 a— 2D ZE[H]
MRERE, it v U AOF R R OINTIHIE BREAFEMICMIAT 2 2 N T, BRI
X, 707 =TIl LT Y 7 ORER, 2018 4 10 A 25 HEF RO A F o 7 a—A (Efk)
D FETEERERH] 85 /riZ ki) Zoﬁf%?@ﬁs (Fofl) RO — AR T (N Fr 7 a—2R
o8 OPTEIREHE] 96 5 ZEfElfR R (P RE) (X WIS 0.49uSvih Th o7z (M T-7),
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TS OBEIX, ANESORY S NIZEANC AR E A ZERRER AT OIRILICH Y . ZOHER
ELTHEEBKEBZONDEMEE YT 20%FE (Bt T 203 L ¥ —E—7) 238
BLTWAZERHLMNE RS (K T-T), £2, ZOMD D-v % b2 X DAL < B
1L, ™A X7 a— AT 0.88uSvizh (0.42mSvly, 7 V5 A K57 ORI A 0 20 K & L
THERD) . A ¥ 7 a—24T 1.3uSv/2h (0.62mSvly) ZoxL7- (X II-7),

E. AMBHIELS UV A7 FRENTH D OO, BILFAIZHT T —=2 72 L D REOBR
B OBSHRESCHWIESMEZET=F V7 LR ARV PHES VA7 ZEEL, A F
v 7T EORIRIEEE LT 5728 FHROGEERN 1 OOFREEZDOND,

INMEFTA—R(LERR) N F0a—245

14:35~16:00 (BT EERI85%)

12:54~14:30 (FAEFAN965)

F¥fill 15:03:59~15:04:39 (40% A1)

g {# 0.93 pSv/h, §EEH 0.81-1.3 pSv/h

Index 34Cs:1-2, 1¥7Cs:4-8

BEM 14:14:00~14:14:49 (49F0F)
i 0.86 pSv/h, §EEA 0.75-1.2 uSv/h
Index #3%Cs:1-2, 137Cs:4-9

EZ 0
P

Bl ]
“ ..
.
- -
=vo N

X 1-6 (KEIZBIFAET=42) » JIC L biE~ vy B Y)

NAFLTa—A (LR
14:35~16:00 (FrEER854)

NAEFa—28
12:54~14:30 (FREERI964)

I gE
{pSwv/h) LR

AR

W B
2 Ton) @)

HlHEE FEHEE

13:00-14:00

(1243) (8443)

i il

0.49 0.84 0.49 0.53

(uSv/h) (uSv/h) 0.48 14:00-15:00
1.4 1.4
. = 15:00-16:00

p= F

£ 10 : £,

2 s ). S X 16:00-17:00 0.13

# i

g 0 - 088Sv/2h  ___

= 4 E .. LN FLE R 4 0.42mSvfy”

# *” 13usv2h
02 ' o 0.62mSv/y
00 a0 “DILSA L F IR ORERN: 200/ BWEA)

W REER O FREER W EHEE O kB ER

HMHEEL D LOWBEEILF—E—>2(Radiprobe®)

X 1-7 (ZEREIRRER & 9iE < F i)

Taira et al. ) Rad Res, 2019, doi: 10,1093/jrr/mz047
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2. WNERBRIE BTl CREEERS RARDRTE 2 4 1F)
O ALOBERERE (X2 ) —=> 7 ) (X 11-8~11-10)

WEDATFIZBNT, ZO L THITOBRMEZHET 272012, A7 ) —=U THREDER=—
RIFZIEFIZE, A7 V== TREFRICOWTIE, BRESE (Frad) ~OFmIRIiLE
HEML TS HOO, FHHNRE B X LD B EE > T A ORI R S O EHL 2 B
BT, BTSRRI W= P W AR D A 7 U — = TR RN S . NEIE< HEs
A L7z, F9, 2018 4F (L H~12 ) OfERTIX, 730 ED 5 6L Ofdh (82.6%) Tid,
—RAEMCB T D EE > Y AOREHEE TH D 100Ba/kg K TH-ZbD D, —EHOR M
(17.4%) Ci, FEYEE 2 U 7o, Bk o SRR O F1E (R 1X, 7226 O THIE (54.7%) |
X/ (727%). £ (6.1%). KW (66.7%) KO (154%) Tholo, Mttt v
DURE DR RAEDSEMEE DL B2 R L7z /i, 1i3% (109Ba/kg) . / =18 (463Bglkg) MK ONAISH
(410Bg/kg) Th o7z, TNHOFEROH B, FE 4 fhH (B, (L3E, X/ a HEKORY) %
L 7ZBROEMTHRE IR T, KT 99uSv (60 ficth) THh o7z, METRO LR VG
DO, BEEDEND D 50 UL EO AN EFE IR THEFEEBER S VMER 2R L, 72
B, REIZOWTIL, Z0EFEAEPAFEREME I, VS VRFETHY . —RITITEAIC
LS 7o ie . AEIONEBEIE < BB O %G B IXERA LT,

fe< 2019 4F (L A~12 H) OfER T, 503 &t 9 H L < ofdh (825%) Tik, —A
BT D EEE Y T A EHEE TH D 100Bg/kg K Th o772 DD, —EH O (175%) T
T, FEMEEA B L7, R OEEEEEOEIS (RIHER) 13, ERbO T (435%), %
J 2¥H (83.3%). M (7.4%). WA (92.9%) KROFMEZEFH (66.7%) Tholz, eI U A
TRIE O R RAE A HEE L, A R L= R AhiE, & 238 (385Bg/kg) & OVAIEE (351Bglkg) T -
oo WFMEE O NPEREE O R RE AN IR DL B AR L2 &R, 3% (109Bg/kg) ./ X
(463Bg/kg) K OAME (410Bglkg) Th o7z, F£7o, T 4 M HZEEL 2B OFEMTEE IR
EERE LoAER, &R T 6luSy (60 k) Th v, 2018 FlAtk A MBEEOE D 50 14
LU E ORI F R CHHREIS M & @ &2 LT,

PLEDORER NS FEHRICE T, BMAEITED D EHEE > T A X 2 NEgIE < E
345D CTIREH T H B IRPLARL S iz,

= 730 (20184F), 503 (20194F)
350 63.2% "= ’
41.4% 318 41.2% =2018 - 2019
w0 | 302 301
250
Fod
T 200 |
wn
150 | 17.4%
19.3% 127 17.5%
100 | 97 88
50 |
0 ! : !
N.D. <100 2100 Hf1:Baskg

¥ —EESPORMtEEL Y L O MRE: 100Bq/kg
X M-8 (BMiZBT 28 v L554h)

11



s 7\ <99usv/y (20184%)

250 ‘

200 - 55% <61pSv/y(20194)
ﬂ (108) °
o150
ﬁ 449%

100 - (35)

50 - 73% gao4 67% 93%

(463) (3g5) (410) (351 B I . B .
0

\ 8% wE %05 Bw )/ AE AAE EES A N T

TRAEEER 2 1 87 37 8 5 17 14 ] 13 0 3 4 8 1 1 2 ]

WEAERE 177 125 T2 48 3 1 260 176 3 1 12 5 22 4 34 3 20 25
‘hfii(Bo/ka) 20185 2019 20184 20194 20184 201%F 2018F 2019F 20184 2019%F 2018F 2019F 20185 20199 2018F 2019F 2018F 20195

-9 (& ABIOBE MY > L HR)

B w0 13#+137Cs <0.099mSv/£E(20184F) = [ HT 08.8 B Sy
ﬁ 9.9 100
x as B ]
% N B HR
| : 294 275 a8
a2 i 274 2 e
g ® s 78 &9 E g B B xq 258 294 1 | gl
3 as s 71 *m
H a8 65 5a oy 25 L %3 a5
8 a0 230 209 B0
5 TR oy 7O w“o
4 sq 0 - s 31
: 449
T _*'5 372 g5 103 ) 413
5 20 55 e pp Te e 05 WS N5 B
() 121 14.0 1§ |
ﬁ o L™ 54 50 45 a3 42 45 a8 55 48 3 45 ag 53 s5p 75 B3 128 . L 19
B P B B B &, B x5, B B B B, B & * % =
g 4::9 Q@ ér/‘o ér"& éo‘/ =, @F’.F%O.? &C’a @‘% QG%J. é@o é‘?(z é’?ez é{:s‘\z:é%%%:&r @OQ%OQ & a‘q,
L ) .
& TR e e e e Y, e e Y, e, e e e e T Y Y, e, e
S

Rl S

Bty LD R (Bg kg, Nal) % ERREE SRR : 1Cs=1.9% 10°m5w/Bq. 7Cs=1.4% 10°mSy/Bg(# 0. ICRP1992) . /i 1¥Cs=13 X 10% ~ 3.0 X 10°mSv/Bg.
05=9,6 X 109 ~2.5% 10°mSv/BalIDEC/ INDESIZ & &% O M B BT B > PR k(T AL 2042 00 B (R O - S MG (I 4 S i )0

N.D, DRRERL Y (T80% <N, D, O & . 8 BLAE(1080/kg) % 1/4=2.5Bg/kg. E60% <N,D, <80% M6 . MR MM 10Bq/kg) x 1/2=5Bq/kg. FN.D.<60% MR & . R
(10Bg/kg) »1=10Bq/kgtL Tkttt MM (GEMS Food, WHO)

B o ¥Cs <0.061mSv/4F(20194F) EFET B Sy
i
=
% T 5E
[ITE-3

2 60.6 .

60 2w
= B s M -
ﬁ ] g5 Bl L. 87 W oo =
= 4 r g1 &0 — 58 .. 50 g5 B4 B3 B =
4 B % @ B2 2 g5 1 ogq M@
B 53 bs e P9 P2 e B L BT o0

w0 3g > : 8 202
% 2O ou B 05 200 g5 22 24 Xo B3 4p %65 8L |

g8 113 :
ﬁ 0 4 5 1 30 Sa he 59y 12 i g5 34 18 v i 315 41 58 g ™ 71 55
2 5 B B, 2, B, B, B £, B F B 2, 2, R/

" e 8, e, % T % e e e, e e % e, %, e, %, e, % T % T
ﬁ N R T, T e, e, o ey Doy D gy Dtgy Crg Dr Bay ity By By By B g
15! 2 T T T T T T T

A -

Bt L OB R(Bg kg, Nal) < EAMBBE MR A : 190s=1.9% 10-%m5v/Bg. 17Cs=1.4% 10"mSv/Bg(E 0. ICRP1952) . (R :1¥Cs=1 3% 10% ~3.0 X 10 "'mS5v/Bq..
13705 =0,6% 10 ~2,5% 10 'mSv/Bq(IDEC/INDESI= & H42 O R M B OB B >« NI ( TRk 20 E R 0 - AN (M %))

.0, ORRRL Vv TE0%<N.D, i a . Hth A 108q/kg) x 1/4=2.58q/kg. 260%<M.D, <80% M . Bt Al 10Bg/kg) x 1/2="5Bq/kg. FN.D. <60% O£ i f il
(10Bg/kg) * 1=10Bq/kgsL Tttt MM (GEMS Food, WHO)

M-10 (ASFERIC X 2NEE BEOHEEM (& : 2018 4, T:2019 42))
12



IV. &%

BRI, A T DR R ERZ D 3 7 BN T, FH RO S v T L3
B L, RN 2BRERHEL LI —ERERWVZ ERHEESND L OO, R
FEAR MR BRI Tl % OB < BREDSBUFHIT IR (20mSVIAELLT) O FRRILCTHER L
TND T ENMER STz, RIS, BEEERR R ARRR X Ol R 0> © 521 280k 1% < BRI 3
DTIRENTH T, £, HEHRO S B, 2017 4L 2019 FEOT — X Zfiflr LR, &
OB T D ZEMMERPABEICIR T L TWD Z EBNERESNZZ &6, KB HHEOR
YR OHI2 5T, FHOBRY - SRS (T —7 v 7BREEZET) ICXDEUERROZE
fEIZ NS < BREDMEIIE L TV 5 b o L HEER S, IRET LI EREOAMTHIE U 22
FRRERTHD LR IND, MR T, FFEEBARLAXIER (FEREXE) (B80T, Fr
ICHR DMK I D ZE MR B R OV ERIC 0 D T v 0 AOFIE A, JHA B AhE
BRI L T D Z ERH LN E RS2 2 LD, JATRRYE « MRVEZEICHE D i v 7 40
PrRESBSFHREDIRBILICEH 5 L2 Emmeahsd, £70, AEEHLSIMNGRELE Zt> T D
LA GRABRYY) (ICBE Lo lEE =2 U 7 (KAL) OfER., SNIIE< U 2 713 RE
HTHHHODO, BILFAIZAIT TY —=0 72 K DRGSR OMGHRESCHIT MELZ T
=Z VT ULBRBOARERIEV IS VR Z 2L, A F 2 770 EORBIGEN % 2 5
8. FROBEERN 1 SDOFRTHDLZ ENRBINT, LEDZ &b B RERX
BCH DR OAETEZEM], (LB O MR B 0> 22 ] fe OVRF E 18 BILFS AR LS DKs - (e TR e X ko)
BT 2N E S MEIFREN THH Z LR LN E 5T,

DT, HIT 2 7 FICBT DHTNEO R SRERE RO O . HEtEE > U A0 EEERE IR
KL 2FHBET 20D, HEOEFEDOF CEIRL-GEONHEIT SMEIXIRENTHD Z &
DRI, ARGEETITFEMZIER 072000, HGNOIEENb -T2 r— A (FHIZ
& DORAIRAERE R OMAT - FM) THE L72R, REEEHFEGIIRESEDSLRVNE DD,
BHEE Y T LD R RENRKE S TR-TEY . 2ERICIEHFERITRBEE L TWD b0 LRk s
No, —fle LT, REEOHI MY > T LORRFE(N D, 2018 FIZEH~ 2019 4 Tl A HE(E
L EOBRHHENPRKE AR T L, FHREOEIGREIML TWAEM23FE b, fHaIH & 72> T
DR - BTEERICAAE LTV D FHSRO G v U AOREFE~OBITHHAD L TNDEHO
LR ENTe, DLEDZ &t HTNEORSERIC L 2 NEHIE < T, o TRERN ToH
HZEWHBMNE ST,

V. fam

FEERNELVELLTERTIEOOLERD 1 oL LT, BREKNEEREIC L 5 T =4
U 7N ko T, ANBHIE < BRE L DWW I SRR A G-I L. AEREIE 2 ELET 5 2 &2
HETHY, HoTEIRE (%) LBICEEE LR BIRITHE RIS 2 7350, #5H0/ 4
RAEFTCHNTAEREASOBERIRIS 2 E B A7 ala=r—2a UIEEOEZE Y — L
ELTHYAEREZAER L. BURBRICET 2 R L O H 5 VI RLEDOBREZ KL & & HiT,
INHOIEBZIEF L TN 2 A, BITOFAE - BHICER 2D EEZ bND, 51k, 4

13



HEETHEONTEAFEN T VAR ERSEGEAEFREMT D & &b, RITEREZXIS
E L= RGHR B E S CIERILE - BERAZHAEND & L b, FEFEECEE RN THE
HEAEFEPED O] ICBWTHESIIERT 28, 7 +rn—425FETHD
(X v-1),

4. § = ) r,
> s 24 - -
1 y i - )
B O ; o : x ~ O v 7r]
3 - & 2 " ~

- % T -
=4 = e e 3“'{ -,
1‘} T e
e Bugeamte o o !

4 V-1 UmlfERE OF RS 5 KR4, 2020 421 1)

VI ZOWFZEICEET 2 BIEE TOMFFERNL, M
A G EEHD

1) Tsuchiya R, Taira Y, Orita M, Fukushima Y, Endo Y, Yamashita S, Takamura N. Radiocesium
contamination and estimated internal exposure doses in edible wild plants in Kawauchi Village
following the Fukushima nuclear disaster. Radiocesium contamination and estimated internal exposure
doses in edible wild plants in Kawauchi Village following the Fukushima Nuclear Disaster. PLoS One.
12 (12): e0189398, 2017.

2) Tsukasaki A, Taira Y, Orita M, Takamura N. Seven years post-Fukushima: Long term measurement of
exposure doses in Tomioka Town. J Rad Res. 60 (1): 159-160, 2019.

3) Matsuo M, Taira Y, Orita M, Yamada Y, Ide J, Yamashita S, Takamura N. Evaluation of environmental
contamination and estimated radiation exposure dose rates among residents immediately after
returning home to Tomioka Town, Fukushima Prefecture. Int J Environ Res Public Health. 16 (9). pii:
E1481, 2019.

4) Taira Y, Inadomi Y, Hirajou S, Fukumoto Y, Orita M, Yamada Y1 Takamura N. Eight years
post-Fukushima: is forest decontamination still necessary? J Radiat Res. 60 (5):705-707, 2019. doi:
10.1093/jrr/rrz047.

B. i : &Fpile L

Frac/a L

C. ENF=¥E

1) = RHETZ 31T D BEEEFE R AR RS O BREEHUHBRIC DWW T (UM < FFA) - (57 59 [B1JF -J2 i
BIEEN TR, FR 3046 A 3 A, RIFRKIRTT)

2) fEEIREMITIZ T 2 ERELORE HEOBRYNE B 7 RIBREBA BRI RS,
R 30 4R 7 H 3 HL HUHRIL X

14



3) ®MIHTIZd51T 2 WEFEEFR R IR DBREEBUNRRIZ DWW T OMNIERIE < SR (B A K7
WHSEAE 6L RIS, FRK 304 11 H 9 A, RIFIRERH)
4) A A= 7T L— k% AT R X e S ONBEEE PR 7R R R XIS d 1 2 BREE AR oD
B &0 DO (55 5 [l B R BR i RERT FERT R i & 2Rk 31 4 3
15 A, &k R i)
5) fm ke IR MHTIZ 36 1 2 bR AR bR O SN < SR il (55 60 [l -F-1E it e AT 58
&, BRLE6H 2 A, JRBRIARTT)
6) i fe UL T PN CHRIR L 72 BT X 2 IR B sl 25 60 [mIJRLFJ@ i i fE T 702
BIL1FE6H 2 A, JRERIKETT)
7) f i W E RIETIZ 3607 2 R 18 B AR DI D BR YL soh SR (5 8 [BIBR 5% i REBRYLAIF FE T K 2
SMLET A 1A, mERERLTH)
8) Distribution of radiocesium in the environmental samples in difficult-to-return zone and areas where
evacuation orders have been lifted by Imaging Plate ( H AR 82 25 62 k2, & F0 1 4F
11 7 14 B, 5ERFACER )
9) Environmental Remediation of a Restricted Area in Tomioka Town, Fukushima Prefecture ( H At
FRECEVENE 62 [BIRSx . AF1 1411 A 14 B, SR AUERT)
D. EEFRER
Frat7e L
E. €&
FrRt7e L
F. G
1) FORBARIE < &l B~ B sE s ~ (FRK 30 R H AREFRRY: - W E EHIRT I
eI —, ¥k 3048 A 23 H., fEEEITNAD
2) BURBRIE < L O 8 (B 38 Bl I —, PRk 30 4FE 9 A 2 B, ERRG
J7HT)
3) BRINTIZI 1T 5 ATEZZM DR EE R OMBEIE < #eafil) (55 3 BL5S< L REABK
. PRk 31452 A 23 B, &R IRAE ST
4) BRI LR (R 38EIdEE I —, SM14FE9 A 1 B, BREF)
)
5) WUMIE < SRR B~ AR~ (B 1 R A AREBRY: - Wb E BT I
eI —, Sf149H 13 B, @&ERJINF)
6) EANDM G2 < 9F BEOBUR(EE~OHEHRITICET 23S M 241 H 29 H,
U LS T)
7) BIUFEACATZHR A EE=2 Y 7 (B 4RSS LERRARKE, 5Ff1 242
H 9B, kA T
G. Ffe L7-arsetes
1) RIRY: « JIUNATE IR BHEEL S EEE s CERK 3143 5 20 B, & RJINAT)
2) RS - JIPAT & R BT BLHEEE LS. TEE) RS (2423 A 19 B, & &ERJINF)

15



H. e - Bus
Frao/a L
I Z ot
1) Environmental remediation of a restricted area in Tomioka Town, Fukushima Prefecture (Sci Rep ¢
fie o)
2) Evaluation of environmental contamination and Estimated Exposure Doses after Residents Return
Home in Tomioka Town, Fukushima Prefecture ({5/&) (EEE> ¥ —F /v ik (Eiid 0 ) Bha 7iE)

16



1-1-2. ‘FERMEZIS T 2 ImiE A & RSP E) S RR9 72 @ HRR DL & O BEE

. W ER

ZIVETIZEM LT X - E I RO RS AL KT TEROFMIC ISV, ERETIC
iR 5 Z LI KDL OREZE~OBRENEROIFEEMICEEST 2 Z LR LE o
72 WERTEE SN TV D REFAERFEICB O L, BERIRIELS ~OREn, EMicbiz5
EE@%Embo\Kf@%%%@%gtﬁﬁbfwé ERHBMMNE IR, — T, BT
T RAZ 31T 2 IR Sl i O FE AT B (R B 7 RN AR &R B IR & OBSELIEII 5 202 S TH7R0,
Z 2T, AREFRIE. BREIIZIBVLT, ﬁ%%%%%&@%% LIRERE R & OB AP 52N
HZEEHWET D,

. WFFEST A

FHA AR 2018 4E 12 H 205 20194E 1 H Th o 77, ARZITEMETICERZERH Y | & HT2H
Fhid % PRk 30 FERFERZZZ2E T, MOREBEN G LN 20 5Ll EOERBT{ER TH - 7= %t
SEI L TCHRRY 7 — Mt 2 I Lz, IR L72HE X, BRET~OmER R, #IT<
CAREEIZBEIT 2 U A 7 GBEN, REMR 7R MR DL (DRISMER A R L A[EE (PTSD) JElR (A7 —
SV BEIRERR PCL-S). #1119 D4Rk (X7 —/VERIK ; PHQ-9)) Th o7z, PCL-S (TR ERAEEEHA
THMEFINTWD PTSDIERRETH 0 SEATHIE DA v A 71T 12 ML E L7, PHQ-9
X, EERS THON LN T DOAZ V== T RETHY, TN D v ATl
1310 AL EE Lz, IBEORERZORENS, FER A ARRIUCET 2HA (B RFHIL,
M, mHAEE. FFskee,. Begre. Am, M2HEA) Z2IELE, BonlT—42HnT, 8§
[FHT RO IR B NI B Z KT TR, B X OIFRE R & HHR Y A 7 3850, R & (R0 e fa
Rtk & DB A — TR E S BT, A ZRIRESL R VAT 4 v 7 BRI & O CRENT L7,

(ffi BE i~ DBLE)
ABFIEDFMINZ HT= 0 | ARG R P I G e m B2 B2 O7KGR & 15 C 5 L
7. (No. 18083102)

. AFFERE R

KRB DN, 906 47 HEIENRG LIV, REIEFZRL 778 L &g & Liz, 102 A(13%)
I TITIRIE L(Zb— 7 1), 214 N(28%)ITIFEZ A L (7 /V—7 2), 450 A (59%)IL/FiE L 7e\
ERDTN(IN—T3), FN—T1LITHART, ZA—72 L 3F3AEICEMEDORIM & B
52 LI EROANEL L BRI OAKEKEZEBIT 5 2 L IZBEEZ RO AL Do 72(KRIT-1),
TN—T1IE, IN—T2L7N—73 LHRT, AEICHNBEIEICE 2B ~ORALRE
DREFEZENEZ D LR L TWD ANDRhoTe, o, =711, =72 L7 —
73 LT, ARICHEBLIE I K D FRADEFEZENE Z 2 LIBER L TV D ARD 7
ST, ZN—T2TiX, ZNV—71& 3 LT, HFEIZPCL-S & PHQ-9 DENME -T2, £z,

17



R E LT HERETTILME LIEREDOMIT, LEOFH L HbALe DfEEFRE | FrEiE2
DOIREHE OFERE DOFBRZTIR b2 oTz (FRII-2),

SR A AT AN T A FICONT, B RT ¢ v 7 [BIRSHT % I THRNT L 7= 55 5.
IN—T2F 7 N—T 1 LWL T, ML THREICTFEL ERELTHDANZELL, PCL-S &
PHQ-9 DEAMENADEIGENR L, BRBTEDO M BT 2 2 & ~DRENRLNADRL o T
(RI-3), 7 NV—T1 LN —F3 %W UTRER, 70— 3T L THEICFE D LREL
TWAHANREL, BHRIEORMZEBINT 5 Z L NMREL TVWDARE N7, —FH T, Wit
TPCL-S & PHQ-9 DEIZFEIT /L & 722 03 » 72 (FE1IT-4),

18



£ -1 JmE 2 ML T 2ERE T TIOmE Lo ERICBEE S 5 KF

TN—"
1 2 3 p 1A

NE (n) 102 214 450
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Bk (n=361) M (n=405)
e 1 2 3 1 2 3
(n=59) (n=111) (n=191) (n=43) (n=103) (n=259)

Filiv (y) 70 69 68 70" 69" 65
BMI (kg/m?) 23.8 24.4 24.7 24.4 23.3 23.1
Systolic BP (mmHg) 131.6 133.7 131.9 130.2 128.7 126.0
Diastolic BP (mmHg) 75.2 76.9 76.6 73.4 71.8 72.0
TG (mg/dL) 136.6 119.5 124.1 113.1 104.9 100
HDL-C (mg/dL) 56.9 55.7 58.5 64.3 63.9 66.1
LDL-C (mg/dL) 118.8 119.1 115.3 124.8 115.1 120.1
AST (U/L) 30.6 30.1 27.9 25.5 25.9 24.9
ALT (U/L) 28.5 26.6 27.7 21.3 21.9 22.0
y-GTP (U/L) 53.5 46.8 52.5 29.0 30.2 28.0
Creatinine (mg/dL) 0.92 0.94 0.96 0.67 0.68 0.68
HbALc (%) 5.8 5.7 5.8 5.9" 5.8" 5.7"
Hb (g/dL) 14.9 15.0 14.9 135 13.3 135
Ht (%) 44.3 44.2 43.9 40.7 40.0 40.5
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Abstract

In 2017, Tomioka town, Fukushima Prefecture started returning to their home town from Koriyama city
where they evacuated just after the accident at TEPCO Fukushima Daiichi Nuclear Power Station. But
there is a lot of difficulties for the return of residents since many years have passed since the accident. For
the improvement of the situation so that the residents who want to return back to Tomioka, it is important
for them to be able to access to the information on the radiation and health, as well as to reestablish the
infrastructure and to implement the decontamination. The aims of a serious of our study is to conduct the
researches which will be available for the environmental health administration in Tomioka town,
Fukushima Prefecture.

In this fiscal year, we have evaluated the ambient dose rates in Yonomori area, which is designated as
“specified reconstruction recovery zone”, and dose rates have been steadily decreasing due to the
decontamination and the lifting of evacuation order could be justified.

Also, we clarified the psychological status of 766 former residents of Tomioka Town, Fukushima
Prefecture, and their intent to return (ITR). We investigated their ITR home and their perception of the risk
of health effects from radiation exposure. We also evaluated rates of post-traumatic stress disorder (PTSD)
using a PTSD checklist (PCL-S) and of psychological stress using the patient health questionnaire-9
(PHQ-9). Among the residents, 102 (13%) had returned home (group 1), 214 (28%) were unsure about
returning (group 2), and 450 (59%) had decided not to return (group 3). Concern about exposing the next
generation to radiation was significantly more prevalent in groups 2 and 3 than in group 1. The frequency
of positive PCL-S and PHQ-9 responses was higher in group 2 than in groups 1 and 3. Factors that were
independently associated with returning to Tomioka were positive PCL-S (OR, 4.3) and PHQ-9 (OR, 2.2)
scores, concerns about consuming locally sourced food, and living with children, and were more prevalent
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in group 2 than group 1 (reference). Group 2 was more anxious about radiation exposure and health effects,
and had higher rates of psychological stress and PTSD. Providing support to such residents through careful
risk communication will be required to recover this community after the nuclear disaster.
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The implementation and consideration on risk communication aimed
at the anxiety / stress reduction in the high-dose region such as litate
village.

Keiichi Nakagawa

The University of Tokyo Hospital, Department of Radiology

Keyword : risk communication, radiation, health care, exposure dose map

Abstract

[Background and Purpose] More than 9 years have passed since the Fukushima nuclear disaster. Currently,
the designation of the exclusion zone has been lifted in some communities. Hence, considering return of
evacuated residents to their village, risk communication needs to be conducted. Among various risk factors,
risk perception of radiation exposure needs to be considered in a sense that previous research has shown
that the perception of radiation exposure and actual risk differ considerably. In this research, | have
examined a method to perform the risk communication based on risk multiplicity to contribute to evacuated
people’s decision to return. To this end, | have conducted a series of studies from the following three
viewpoints: (1) analyzing data from health checkup as well as a stress check test and implementing risk
communication; (2) making exposure dose maps using D-shuttles (CHIYODA TECHNOL), DOSEe nano
(Fuji Electric), and GPS systems; and (3) promoting the establishment of a common intellectual asset of
humankind.

[Methods and Results] In (1), | analyzed the data from medical checkup and stress check test results
through the previous two years, and published an article showing the trends of HbA1lc since the Great East
Japan Earthquake. | also carried out a questionnaire survey about the soil recycling project in Nagadoro
district, Fukushima, and showed that sharing the values with the residents were important to gain support.
This result may also be important for effective risk communication.

In (2), while we analyzed the radiation dose data from D-shuttles and DOSEe nano and collected the GPS
data. This study resulted in completing some exposure dose maps. It is hoped that the knowledge
eventually will be applied to high-dose regions other than litate village.

We asked employees in Fukushima Prefecture to carry GPS and dosemeters while they are engaging in
external fieldwork. In the present, employees can upload their data through the Web and instantly view the
generated dose map on the Web. In this way, we promoted development of risk communication tool that
can be transmitted to residents in and outside Fukushima Prefecture. In recent years, there has been a trend

towards entry into uncontaminated areas. As a part of successful risk communication, we examined a
12



method to predict approximate air dose rate in advance. In order to predict, we need to have some
information related to the dose. Therefore, to understand the relationship between geographical features and
dose, we attempted to analyze the dose data using satellite data. A preliminary analysis conducted last year,
did not address the relationship between dose data and geographical information. In this fiscal year, we
conducted a deeper analysis and found a relationship between doses and geographical features such as "tilt"
and "vegetation degree".

Additionally, in (3), | have completed my dissertation based on knowledge gained in (1) and (2).
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Proposal of feasible group-tailored risk communication on

radiation-related health anxiety

Arifumi Hasegawa

Department of Radiation Disaster Medicine, Fukushima Medical University School of Medicine

Key word : radiation-related anxiety, time course, different social backgrounds, group-tailored, risk
communication
Abstract

The purpose of this study is to clarify the characteristics of radiation-related anxieties and
concerns within different social backgrounds and to propose a feasible tailor-made radiation-related health
anxiety countermeasure that is more in line with the needs of each social group.

A second-time Focus Group Interview (FGI) was conducted with 23 people who received FGI
in the past. They belong to one of six interview groups as three social groups. Of the six interview groups,
one is an evacuation resident, two are university public relations staff, and three are fire department staff.
The text analysis of the frequent appearance words from the FGI was performed and compared with the
past FGI. A questionnaire survey was also performed using a self-administered method for 150 FGI
subjects in the past. Then, we tried to figure out the actual state of radiation-related health anxieties and
concerns based on changes with time.

Our analysis revealed that the radiation-related health anxieties and concerns, and their changes
with time had characteristics in each social group. There were unresolved issues in radiation-related
anxieties and concerns in multiple social groups. Unresolved radiation-related anxieties and concerns could
be divided into two types. One is that can be expected to be improved by providing knowledge and
information and environmental improvements, and the other is that is unlikely to be expected to be
improved immediately.

According to the above results, we believe that it is important for the information provider to
consider the communication based on the information receiver’s social background or characteristics. We
believe that an active communication approach will be required to resolve radiation-related anxieties and
concerns that would be improved by providing knowledge, information and environmental improvements.
On the other hand, we should treat unresolved issues, that are unlikely to be improved immediately, as
potential issues. Furthermore, we propose the way of communication that the information provider try to
take opportunity to discuss the issues above with the information receivers such as evacuation resident,
university public relations staff, fire department staff and so on. Acting politely as above leads to realizing

the tailor-made communication that is even closer to the needs of individual social groups.
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Research for monitoring changes of radiation health anxiety in
evacuees and non-evacuees and promoting the countermeasures

through gatekeeper training in the Fukushima Prefecture

Norito Kawakami
Graduate School of Medicine, The University of Tokyo

Keywords: radiation anxiety; mental health; longitudinal survey; evacuees outside the Fukushima

prefecture; gatekeeper training; literature review

Abstract

Aims: Our study includes four aims. 1) To monitor secular changes in radiation anxiety and
mental health and associated factors among evacuees who lived in temporary housing and among the
general population of Fukushima in a large-scale cohort survey, 2) to examine the effects of the gatekeeper
training program to ameliorate radiation anxiety of the residents, 3) to gather information on evacuees
outside the Fukushima prefecture, and 4) to develop recommendations for the countermeasures for
radiation anxiety based on the evidence.

Methods: 1) Questionnaire surveys were conducted of 54 respondents to the 2018 survey of
evacuees living in a temporary housing, and 927 respondents to the 2018 survey of residents living in
non-evacuee communities of Fukushima. 2) Intervention study was conducted with 26 counseling staffs in
two communities. 3) Focus group interviews were conducted at 28 institutions providing supports for
evacuees outside the Fukushima prefecture. 4) Scientific papers were reviewed and counseling records of a
NPO providing psychosocial supports in Fukushima were analyzed using data-mining.

Results: 1) A total of 49 (90.7%) and 859 (92.7%) respondents from evacuees and the general
population returned the questionnaire. No improvement in the last 4 years was observed in radiation
anxiety or mental/physical symptoms among the evacuees; A significant improvement for radiation anxiety
was observed in the general population, but some deterioration of non-specific psychological and physical
symptoms was observed. Among evacuees, elderly and those being ill off reported more psychological
symptoms. In the general population, young/middle aged and those living in Hama-dori reported more
mental/physical symptoms. 2) The gatekeeper training program increased the confidence of trainees for
responding to residents with radiation anxiety or mental health problems. 3) Different problems were
observed depending the area evacuees living in and isolation and aging of evacuees require the welfare
services from the municipality in which evacuees are living without residence registry. 4) 39 and 45 papers
written in English and Japanese respectively were identified. The analysis of counseling records showed

that the wards “radiation” and “anxiety” disappeared as time passes.
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Conclusions: 1) Evacuees showed no improvement in radiation anxiety and mental/physical symptoms,
suggesting a need for continuous monitoring. In the general population, while radiation anxiety decreased,
mental/physical symptoms did not change or slightly increased. Chronic stress since the accident might
contribute to their ill health. 2) The gatekeeper training program may improve skills of counseling staffs. 3)
Further analysis of the interview data should reveal how to support evacuees outside the Fukushima
prefecture. 4) We will integrate the findings of the identified scientific papers. “Radiation anxiety” might

become latescent as time passes.
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F -3 REBRAER & MARRIE DRG0 BISR  CGRAFEIME, HRYERZE)

AT AY — HH 4ELIT 5 -9 4 10 42-19 4 20 LA p il
BoAT RN T B 72 - 7= 444  (0.77) 4.44  (0.58) 4.04  (0.79) 409 (0.63) 0.011 *
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BN LD
WHE#Z DL b, &
TETREN XT3 2 HIE 23 378 (0.81) 3.80 (0.76) 348 (0.72) 395 (0.63) 0.070
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10



MH BNz, —F, L  EWERE TIERERIKTIZA LN o7z (& 1I15),

HARITEEIE O FNGl & H A OTE N DWW T TREY O EN AN LZ THE T LN B2 mEIfR &
LTV ERE, RERESOEEZ Co< W & TEZ, UANIRB SN L EETE TV
Mo T le A2 T IO E N Do Toin, HERBITEABRERNHLONEZHETEL LTk
D, FEE LT D K0T ote, ) THUBER D F & G ROFEN TIoRf, HAE W TRISTE
F L7, RN LEZREHR S, MEMICHITEE L ), TRFIMRZVWOT, a3a=
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WHEZZ T HRTE D b, RETEENCK T2 AEAH L7 S 3.78 (0.74) 3.44 (0.91) 375 (0.78)
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e
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= B 134 o UL T 6.66 UL

DT BEENATER ZE N-6 1R,
K6 13 aiid, f& R Tl 5.14 i, ARMERZE 4.31 51, BRI CIE 5.25 A, IRHERZE 4.95 1T

Hol-, EERAELEHHAIC
VA7 a3 a=lr—3 g EEEEOWEBHE &

FRYEMR 2 1.93 41, BRI T4 6.86 s,

PCM : Project Cycle Management,
iRt o A B & L THRA,

BT

IRHERZE 1.89 K Th

B D REBPERE S E LT RO EEZR T ITRT,
HEHERAEELE NG ITRT, VAV aIa=b—

a v EERE LT KE FA L ORRICONT, AT v U OMEBIREE B L7 (3 11-9), i
Bt SR OV TXIEOMHBN,
BOTH, DY OFHRSLKANETH ROV HFELEHEBREZ N TND Z &8,
& PR HSR\EBEBEMR N B o 7, RIS & DR DWW KRR BT oW TR, WER IV b EbK

WL T7 A3 s B & v B

F -6 EERE =R
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K7 fEEREERRICEIT S K6 fRA O R FRIlNE A A—t T —)

0~4 A 5~9 s 10~14 % 15~24 ;5
e o IR 163 (53.8) 90 (29.7) 39 (12.9) 11 (3.6)
R 142 (56.8) 64 (25.6) 28 (11.2) 16 (6.4)

F -8 WHRLEHRIICHT DY 22 2 a=b—y 3 VBT E OV IE & YRS
T B

EFODDOFBESLKNE@BEICET S BEE 3.63 0.79
ik LAFLTND (285 3.50 0.83
EFDLYDOEBERPRKNEHRED W K 3.47 0.75
i LTV D I 3.41 0.79
EFDLYOFERSCKNEENDORE~ &S 3.24 0.84
HOIR->TW5D =871 3.22 0.85
EFDLYDOEBERORKANE ANV RAEE 3.09 0.90
L& ->TW5 227 3.08 0.93
FOVOFKRLRKANEGEHEBREE B 3.59 0.79
ANGAYS Z271 3.56 0.79
ERBARE P ORFICET 25 E mE 3.49 0.92
BFTND Z271 3.37 0.93
EWRBMRE LR OV EFEE LT @®E 3.30 0.93
AV B 3.14 0.97
ERBEAREICHETDOARLE~T VI - s 3.09 0.91
THH-TWVD B 3.03 0.99
ERBARENDA NV AZEMLT e 3.01 0.97
HBHoTVD B 2.92 0.98
ERRBERE L EHEAREZFEVTVD e 3.16 0.94

B 3.12 1.03
FREEVEHE M 74T Eh A2 L o TV D @ 3.39 0.95

B 3.48 0.94
I OWTHEEZFF>Tn% e 15 2.95 0.86

B 2.92 0.93
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F M9 FBEELEWRRICBITAV A aI o=l — g VBHEEE & EEEE I K6 5580
FHBELR %R

e e EHR
AR K6 AR K6
Eh Y OFHERCKN LEBEICET 2 Mm@ A A LTV 0.150 -0.024 0.276 -0.098
FDYOFBERKNEMBON HFEEZ LTV D 0.349 -0.249 0.243 -0.260
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EREA S 20 | ARHATEHEEE S REETHE 1T 54 At & RMEE B OBREE IOV T —E
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@ AR OFE Y T ~DH
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PRETH T2 LA RIFEBO L LITRENTWS Y, FRICKbIEAKEETHY ., U
A7 AR a=b—F—OKFEFFOBIBEREREMIT, TN OFER=—XZRAFITHR LN D
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BWIROWTHICIE N T HPHEOT S BREY LT,
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Systematization of indicators regarding effectiveness of risk
communication activities and their practical applications

Michio Murakami

Fukushima Medical University

Key word : risk communication, evaluation of effectiveness, on-site lecture, public health nurse, training
Abstract

This project aims to extract indicators regarding evaluation of risk communication effectiveness and to
examine effectiveness of risk communication activities. In this year, we had 8 on-site lectures among 187
public health nurses and other medical professionals in Fukushima prefecture to enhance their knowledge
and skills as well as to provide opportunities of information exchange among them. We performed
guestionnaire surveys on the date and one month later since the lectures to clarify properness and utility of
the lectures and whether their skills were established. The participants highly evaluated properness and
utility of the lectures. In particular, participants who did “homework™ showed to have higher confidence of
public nurse activities. We then distributed questionnaires to 754 public health nurses in Fukushima
prefecture to evaluate the effectiveness of the lectures, especially by analyzing associations between
participation in the lectures and risk communication skills (response rate: 85.0%). We found that
participants who attended health literacy seminar significantly associated with enhancement of risk
communication skills. Further, we performed questionnaire surveys among residents in Fukushima and
Miyagi prefectures in December 2019, to examine effectiveness regarding mitigation of psychological
distress and improvement of wellbeing and regional interactions through risk communication. We obtained
553 respondents from 1600 people. Those who have satisfactory dialogues or relationships with family or
friends showed highly associated with high wellbeing and low psychological distress. On the other hand,
satisfactory dialogues with medical professional showed a higher correlation in Miyagi prefecture than
Fukushima prefecture. We have now been implementing interviews among public health nurses who
attended intensive lectures in lwaki City and cooperative activities regarding health risk among residents in
a revitalization public housing and a disaster public housing in the same city. This project has a unique
characteristic that we have comprehensively planned, implemented and evaluated effectiveness of risk
communicator development in on-site lectures and interactive activities among residents and specialists at
individual levels and that we have promoted regional health and welfare activities at population levels.
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Effectiveness of science message employing the imaging expressions on radiation

Ako Takenishi , Sumi Yokoyama

Graduated School of Hyogo University of Teacher Education , Fujita Health University

Key word : Risk communication, Risk message, Imaging expression, Human information

processing, Radiation literacy

Abstract

This study aimed to make the new scientific words called “the imaging expression”
for the risk communication which targets the people with low concern about radiation. In order
to achieve this purpose, we conducted three preparative researches on 1) specialist’s
recognition of basic knowledge, 2) peoples’ belief in unscientific statements, and 3) their needs
for information on radiation. Based upon the results of these researches, we devised the new
imaging expressions and constructed the scientific risk messages about exposure. The imaging

expressions and the messages will be used in the experiments on memory in the next study.
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How to spread accurate scientific-based information in real
time after large-scale disasters: a multifaceted research of radiation

related information spreading on Twitter after the 3.11
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Abstract

The first year's research focused on developing various software that could analyze the
transition radiation-related discussions on Twitter since 3.11. Preliminary examination revealed that the
topics behind discussed are changing and the role of influencers is large. The previous research revealed
that the initial influence of those posting scientific information was quickly suppressed by influencers
who posted emotional information. Therefore we developed a computer program to simulate the
diffusion of information of a small number of selected influencers, based on the network extracted from
the real twitter data. We also interviewed a scientist who became influential soon after the Fukushima
nuclear accident. He gave many suggestions about how scientists can properly transmit science-based
information to the public. Fact check is very important to prevent the spread of false or fake information.
We performed fact-checks on tweets and retweets extracted using the keywords “Chernobyl, Ukraine, or
Belarus” and “health or illness”. We found that the majority of tweets relating to these keywords
contained false or misleading information.

Our research in the first year was diverse. Although our research seems too diverse in its
scope, we believe that each project is of importance especially in the process of development where

efforts must be made to try different methods for handling huge amounts of data. Since we are close to
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completing a method to handle our data, next year we will shift toward consolidating the research.
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Research on effective information transmission and collection
by automatic response exposure consultation support system

using Al chatbot

Toshioh Fujibuchi

Department of Health Sciences, Faculty of Medical Sciences, Kyushu University

Key word : chatbot, exposure consultation, public health nurse, Q & A, social network service

Abstract

Since the accident at the Fukushima Daiichi Nuclear Power Plant in 2011, various measures have been
taken regarding consultations and questions regarding radiation exposure, but specialized knowledge is
required, but there is a lack of expert manpower, and answers from various theories are answered. There is
distrust and confusion due to the different. In this research, after investigating the necessity of a Q & A
database on exposure, we developed a chatbot exposure consultation support system that can be operated
on the homepage, and provided effective information transmission and communication to promote
understanding of the health effects of radiation and health. It is intended to be used as a tool for collecting
and analyzing information about anxiety and needs. This year, we surveyed the needs and required
functions / contents of radiation consultation support tools for health institutions and medical institutions,
and classified the anxiety about exposure to radiation from the texts of the general public regarding
radiation anxiety using SNS. Extraction was performed. It was found that there is a strong need for
radiation consultation support tools at public health centers / health centers and medical institutions, and

there is a need for tools that are easy to understand visually and linguistically in a Q & A format.
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EFHEEE 24.8 (4.7) 24.4 (4.0) 25.0 (5.0)
B 249 (4.8) 24.4 (4.3) 25.0 (4.9)
BEHROZEFR (6 L <1, BEHROZFIR) 32.0 () 32.0 ()
WEREYTIEE S AL 23.9 (5.8) 23.9 (5.8)
B!
B 24.04 (6.0) 0.79 24.0 (5.8) 0.70 24.2 (6.2) 0.80
kg3 23.88 (5.2) 23.7 (5.4) 24.6 (4.5)
FH’
207518 23.3(6.3) 0.88 232 (6.2) 0.90 24.1(7.4) 0.93
30m 24.6 (4.8) 24.5 (4.4) 24.8 (5.4)
40m 23.9 (4 5) 24.1 (4.4) 23.4 (4.9)
50mE 24.1 (5.4) 24.0 (5.2) 24.2 (5.9)
60 24.3 (5.9) 24.2 (6.2) 24.8 (4.8)
70m A 24.4 (5.6) 24.1 (5.7) 28.0 (2.8)
80ATLL L 26.0 (2.8) 26.0 (2.8)
BHRSE
N - s 25.3 (5.3) 0.94 25.3 (5.3) 0.71 - 0.08
BEIR 23.9 (5.6) 23.6 (5.6) 27.4 (4.2)
EA - HIIPR - BEEMER 24.2 (5.0) 24.6 (5.0) 21.6 (4.8)
R - KER 23.8 (5.9) 23.5 (6.1) 24.3 (5.6)
Z it 24.5(0.7) 245 (0.7)
RIEH (AR ORIER)?
—AEBSL 23.5 (6.1) 0.60 23.0 (6.4) 0.44 26.0 (3.0) 0.81
BEEDNH (FEHLL) 23.9 (5.8) 23.8 (5.8) 24.2 (6.0)
FEH (Fid, FEHLLZORE) LRE 245 (5.4) 246 (5.2) 24.3(6.1)
Z it 235 (5.3) 23.5 (5.4) 23.7 (4.6)
iR’
BHERPRBET) 23.6 (5.7) 0.31 23.4 (5.7) 0.21 24.1 (5.7) 0.67
JATEN 23.7 (5.0) 23.1 (5.0) 25.3 (4.9)
EW(PE. FEEREZET) 24.6 (5.8) 24.6 (5.8) -
Z it 26.3 (4.8) 26.8 (5.3) 25.5 (4.7)
B
P9 - BT 23.5 (5.9) 0.86 22.4 (6.1) 0.78 24.6 (5.5) 0.86
EIEE 24.6 (6.3) 24.8 (6.1) 24.4 (7.0)
EISH 24.0 (5.0) 24.1 (4.6) 239 (5.8)
=ES 24.1 (6.0) 24.2 (6.5) 24.0 (-)
AR FSH 21.4 (1.3) 21.4 (7.3)
B - BIE - RTH 22.9 (9.5) 23.0 (9.5) -
e - BB 22.8 (5.3) 23.4 (5.3) 18,5 (3.5)
Btk RE 16.0 (-) 16.0 (-) -
Y- R (BEE) 24.7 (4.0) 24.8 (4.7) 24.7(1.2)
Y- R (EETE) 23.3 (4.8) 22.8 (4.6) 28.0 (5.7)
Z Dt 23.6 (5.6) 23.6 (4.3) 25.3 (7.4)
BELTLBEHEFE!
B/EE 23.6 (5.4) 0.52 23.6 (5.5) 0.56 26.0 (5.3) 0.61
BEEU 24.1 (5.7) 24.0 (5.7) 24.3 (5.5)
FFHFEBOEICRE (EZ30kmmR)!
[E4 24.1 (5.6) 0.84 23.9 (5.5) 0.89 27.8 (8.2) 0.21
(Y-S 23.9 (5.6) 23.8 (5.7) 24.2 (5.3)
BFARBEOELIEL T L ICL 3RBIER Y 27 ICoLTOLE!
0 23.4 (6.4) 0.33 23.3 (6.6) 0.45 23.6 (6.2) 0.43
[BAY-3 24.1 (5.4) 24.0 (5.4) 24.7 (5.3)
BBE THEHRE R RRFHERARE L 5A, HIECPHRHESRICEL TOBWBAFL LS T34
AREER (BT - BAK) 24.3 (5.5) 0.05 24.2 (5.5) 0.07 24.5 (5.6) 0.63
EEFRALEE (AT - BRAA L) 24.3 (5.2) 0.50 24.3 (5.2) 0.40 24.2 (5.4) 0.81
pINR oY NE 22.7(6.2) 0.11 22.8 (6.5) 0.21 22.6 (5.6) 0.27
EROT L E/FHE 23.8 (5.8) 0.33 23.5 (6.0) 0.11 24.8 (4.7) 0.48
BT L E/HE 25.3 (5.8) 0.19 25.0 (6.4) 0.33 26.1(3.9) 0.38
ERI A EPIHBS (IAEA, ICRP7 &) 26.0 (5.6) <0.01 25.5 (6.0) 0.02 27.3 (4.3) <0.01
4> & —2 v b (Facebook/Twitter7s &) 24.2 (5 5) 0.54 24.0 (5.7) 0.66 24.8 (4.4) 0.60
IR/ H IR 25.1 (5.6) 0.08 24.7 (6.1) 0.27 25.8 (4.7) 0.16
JEBATHER (NGO) 26.1 (5.6) 0.02 25.4 (6.2) 0.18 27.8 (3.6) 0.03
Z it 21.3(3.1) 0.42 21.3(3.1) 0.44
S D 7 W HRE

P —THES



Table 3-1. fR EAIE L RETET 7 U ~OBLOEE (M#H - BE - i) ook
BRENET 7Y ~OBED
FIE REEE £
H AL HMoTW? AW HD AN HD
RS 5l
&t 234 (69.0) 105 (31.0) 94 (27.7) 245 (72.3) 302 (89.1) 37(10.9)
HERER 183 (69.3) 81 (30.7) 73 (27.7) 191 (72.3) 233(88.3) 31(11.7)
BEFNEHEDR T — 7RI L — 51 (68.0) 24 (32.0) 21(28.0) 54 (72.0) 69 (92.0) 6 (8.0)
REETET 7Y AOBD
FIE] REE ES:d
AN »HB A »H3 AW HB
MRS mER
A% 277 81.7) 62 (18.3) 112 (33.0) 227 (67.0) 315 (92.9) 24 (7.1)
HERER 214 (81.1) 50 (18.9) 91 (34.5) 173 (65.5) 246 (93.2) 18 (6.8)
BEFNEHEDR T — 7 RLL— 63 (84.0) 12 (16.0) 21 (28.0) 54 (72.0) 69 (92.0) 6 (8.0)
Table 3-2. AIRBMEZE De~VRAYTFF L —ERBAELBREETET 7Y ~0BLOEE (KH - BE - £i)
BRENET 7UAOED [n(%)]
FIE] REE g
AN »HB Pl A »HB Pl AW »H3 Pl
e~NVRYU T T —FigfE (SD)*
A% 23.3(5.5) 255 (5.6) <0.01 225(6.0) 245(53) <0.01 23.7(5.6) 25.9(4.9) <0.05
HERER 23.1(55) 256 (5  <0.01 22.4(6.1) 24.4(54)  <0.05 23.6 (5.7) 25.8(5.0) <0.05
BEFNEHEDR T — 7 R L — 24.0 (5.1) 25.3(6.2) 0.35 22.9(5.8) 25.0 (5.3) 0.15 24.2 (5.6) 26.7 (4.7) 0.29
BREETET 7UAOEDL [n(%)]
EIE] REE 32
UL EXA) pie UL H5 pie UL H5 piE
e~ Y 75 —FHfE (SD)*
&t 233(5.4) 267 (5.9) <0.001 224 (6.1) 247 (5.2) <0.001 23.7(5.4) 273(6.9) <0.01
HERER 23.2(5.4) 265 (5.9 <0.001 226 (6.2) 245(52)  <0.01 23.6 (5.5) 275(6.7)  <0.01
EFNEHEDRT — 7 R L — 23.7(5.2) 278(5.8)  <0.05 21.6 (5.9) 255(5.00 <0.01 24.2 (5.2) 26.5(8.2) 0.33
THED W HRE
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gk N-3 mEE A ¥ B a—fE R

Weilh D EE DM@ 20 4 DA v ¥ Ba—  RLEEBWEOKEK

SRS [n (%))

FERID, ZoXSFITe~NAT T — e
NELS, FIN-2 &£ 3IWTRLIZEY T Y 7 [20 {100)]
— g DR EBELIEEV SO0, FEE PR
[
R DWW TIE D 722 Lo T2 (3 ﬁjﬂ;}jﬁ 8 (40.0)
1, £2), A X 2—0DBRIZ, [EEMREN Lot 12(60.0)
2L LI Th o1 (#3), i
605E1Y 5(25.0)
70t 10 (50.0)
80mELL | 5(25.0)
R
INFERE - TR 7(35.0)
i S R 9(45.0)
R - M - mE 2(10.0)
KE - KEpR 2(10.0)
FIHHERL (FJE D)
— A NHBL 12 (60.0)
BfEHOZ (FELRL) 7(35.0)
FEL (Fit, FELLZOHE) AR 1(5.0)
A AFEEOHUL ATBE (EE30kmELPT)
e 6 (30.0)
IRy 14 (70.0)
AT s AR
v 14 (70.0)
AYAY-4 6(30.0)
x£2 BEDe-~LIAUTST—DRR n(%)
2Z 5 Bhian hel)Z o285
1 2 3 4 5

. S AR = SF <
M, AV E—Fy bTEDL S BRBEBEBRY A FAFAT 1155.0) 2(10.0)  0(0.0) 420.0)  3(15.0)

EBHEH TV
v R— o o R X
g A =2y b EOECIRUIDRREET A MDD 0 0060 20100) 31500 3(15.0)  2(100)
BAKI-TINB
A A= Y
i A s Ay P ETREDRERET A LOROUT 56 6) 21000 42000 000  165.0)
ZH->TW3

AMH\%ﬁ@%@@%ﬁ%uouTwﬁﬁ%%miétw
12, ED&S Ay EZ—3y FEFERINILIWAZRA->T
. A E2—Fvy P ETRDIIT-BEBROERA %
H->TW3
g, 1> &2—3v b ETROIF-EERIERY A b EFFET 13
BIEDNTEDRFIDLHD
Mid, 1 v2—%v b EOBOSWMERBHRY A L EEHOE
WEBRBHRTA P ERDITEZENTES
ld, BEREICOWTHRI S 2BIC, 12—y bDb
OEREERT2BELNH D

13(65.0) 2(10.0) 4(20.0)  0(0.0) 1(5.0)

13(65.0) 2(10.0) 2(10.0)  0(0.0) 3(15.0)

(65.0) 3(15.00 2(10.0) 1(5.0) 1(5.0)

13(65.0) 3(15.0) 0(0.0) 0(0.0) 4(20.0)

13(65.0) 3(15.0) 3(15.0) 0(0.0) 1(5.0)

23



#3. HHRHE Gk

CRRFKICEREL TWAN, MEIZLVINERE, POBHOBELNS 5, FRL & ) E. B
FEA - ;I LV A7o—)LE, aNBEFHT L2 EHEAT L,

RNTBELAES, FEI2(0, ENTVWETME, THELLIZEE) 1200w, 2225l -m L
THE, PHYNBL N -, BB 2SS, RILMANL Y 28dLNENE -2, IRET
HipLASld&RELEZ, KEEA, BEAIRA, BO I BKRE, BNADED 213 28k, BNBH
FLYoLWIrnhb, —AEZELLLDT, WBEALZIYEZHEZ LTI,

W —A A=A —, ATBE, QBROE, BEA., JILATo—-NLDE, —AKZLLLD
L LEDEEICRE, RO Ao,

BRENCBOSMWMbE, Bk, MOBME L ZOFIZFML 2, 2 ORABERENRERARL 2
W, BEREFE, B0E L0, BRETIR, 2FRER, AAHREEEOE, ¥ 1 Bl2, T
BORKRA, —AZL LA TWDY )L inbnsaw, TYENA—BaEWIEITI(NG,

HENDPRUZL L, BOHTETIO50Wn 5, BHALL VECELZRAL VWL, T
kN 603, XL LENRILREYEbNE, BRI L, 2—E—\VNER T VT4 TRy
B TE%, HWOFNY ) Lo T PPCE, —AFKL L, HRLUIERTING,

BIEARIZRA, ERBICHBEE L ADLLRENGO, AT —I)IVRICLE2HDFTVNH L, —FIC
—ERE, #E (WAL SEFIIZERE, REFELOWTESAE, BEENEL, TL X
TO— UG RAF, FInd-7~r I TEACITNENEE, FLEEIEIRY) H-> T\ 5,
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Development of a mobile phone application for interactive support of

residents returning after a nuclear accident

Aya Goto

Fukushima Medical University, Center for Integrated Science and Humanities

Key word: Fukushima nuclear accident, returning residents, mobile applications, health literacy,
international collaboration, public health nurses

Abstract:

The purpose of this research is to build an interactive communication system in which public health
nurses, other health professionals, and government officials can support returning residents by packaging a
digital application with existing services for health promotion. In the first fiscal year, we conducted
guestionnaire surveys on the needs for such an application among professionals (at a radiation-related
conference), residents who returned to Fukushima Prefecture and local professionals (interviewed
face-to-face), and the general population (internet survey). Furthermore, we had a round-table discussion
with members of the EU SHAMISEN-SINGS project for drafting the application content and its usage plan.
The survey respondents had a high interest in radiation and health-related applications, especially among
residents in Fukushima prefecture and those aged 60 years or older. From the interviews with the local
government / healthcare institution staff (such as public health nurses and social care workers) who support
the returning residents, their needs for the application were classified into five types. Among them, the type
“supporting people with diseases to stay well” was where the needs and demands of local residents and
supporters matched. With regard to the basic design of the application, it is important to consider and
balance cost, practicality, conciseness, data security, and most importantly, the needs of end users (residents
and professionals). In addition, the recommendations of the SHAMISEN-SINGS project and feedback from
the meeting with the project experts highlighted the importance of a participatory approach from tool
development through field application. In fact, a young researcher has started exploring the application test
fields. Also, the project team tested similar digital health promotion tools before starting to design our
specific application.
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# II-1 pHEREZEE (NRT) & a v F o277 « BHEEZEE (JFK) & OB OMUKH &

2022/12/1 n.
2022/12/31 1.

2022/12/1 19.
2022/12/31 79.

NRT — JFK (FR{TEFA] 12:54) JFK — NRT (FfTRsME 14:25)
tHFEH AR #R [ 1 Sv] HER fin B HR & [ 4 Sv]
2020/1/1 70.1 2020/1/1 78.5
2020/2/1 10.1 2020/2/1 18.6
2020/3/1 10. 2 2020/3/1 18.7
2020/4/1 10.3 2020/4/1 78.8
2020/5/1 70.3 2020/5/1 78.8
2020/6/1 10. 4 2020/6/1 18.9
2020/7/1 10.5 2020/7/1 79.0
2020/8/1 10.5 2020/8/1 79.0
2020/9/1 10.6 2020/9/1 79.1
2020/10/1 10.6 2020/10/1 19.2
2020/11/1 10.7 2020/11/1 19.2
2020/12/1 10.7 2020/12/1 19.2
2021/1/1 10.7 2021/11 19.3
2021/2/1 10.8 2021/2/1 19.3
2021/3/1 10.8 2021/3/1 79.4
2021/4/1 70.8 2021/4/1 79.4
2021/5/1 70.9 2021/5/1 79.4
2021/6/1 70.9 2021/6/1 79.5
2021/1/1 70.9 2021/7/1 79.5
2021/8/1 10.9 2021/8/1 79.5
2021/9/1 n.o 2021/9/1 79.5
2021/10/1 1.0 2021/10/1 19.5
2021/11/1 .0 2021/11/1 79.6
2021/12/1 n.0 2021/12/1 79.6
2022/1/1 n.0 2022/1/1 79.6
2022/2/1 .0 2022/2/1 19.6
2022/3/1 ni 2022/3/1 79.6
2022/4/1 ni 2022/4/1 79.6
2022/5/1 ni 2022/5/1 19.7
2022/6/1 ni 2022/6/1 19.7
2022/1/1 ni 2022/1/1 19.7
2022/8/1 ni 2022/8/1 19.7
2022/9/1 n.i 2022/9/1 19.7
2022/10/1 ni 2022/10/1 19.7
2022/11/1 ni 2022/11/1 19.7
1 1
1 I
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(1) P22k % [ CRIE 2 A~E < R 2 H0AA 0.01 797 U HH Tl 5,

(7) () THELITMIROME « REEZRD D,

(=) EXPACS OfE%F A L7z EXCEL O — i, (7) TEOLIZFRE « BRI b

HERL, TORTORERERD D,

) (1) TELNEETOMSET (=) OfERD, ELADES, Z0flE2 X L35,
B HERSZE% (NRT) & LLFO IATA 28k a— R TR INLD 170 OZEH#E DT EREDO X &
JISCARD THEAESNAMBEHE (ZOfiz Y &95) LT/ I77%2EBLLUTOLE TR
Too 72720, AT 202041 A1 H, @EIE 11km & L, {EREEROWE S EZFE L,

FII1-2 A L RIE ek —E

ABX. ADL, AKL, ALG. AMI. AMI, AMS., AMS. ATL, AUA, AVV, AXA, BFI. BFI.
BKK, BKO, BKO, BNE, BOS. BPN, BPN, BQU, CBR. CDG, CDU, CFS, CGH,
CGK, CGP, CNS, COR., CPH, CTL., CTU, CUR, DBO, DEL, DEN, DFW, DJdJ,
DJJ. DKR. DKR. DPS. DRW, DTW, DXB. EZE. FAO, FCO, FDF., FRA, GBE.
GIG. GMP, GMP, GPS. GRU. GRZ. GUM. HBA, HKG. HNL, IAD, TAH. ICN,
INN. ISA. JAD. JFK, JNB, KBL, KLU, KOI. LAD, LAS, LAS, LHR. LIN, LIS,
LNZ. LST. LYS. MAD. MCT, MCT. MEL, MEX, MIA, MNL, MSY. MUC. NBO,
NLK. NQY. OKC. OOL, OPO. ORD. PDL, PEK. PER. POA, PTP, PVG. REP,
ROK. SAL., SAP, SCL, SCN, SCU, SDQ. SDU, SEA, SEA, SEZ, SEZ, SFO. SGN.
SHA, SHE. SIN, SJJ. SJO. SJY. SKP, SKS, SMA, SMI, SOF, SOT, SOU. SPU,
SSA, SSH. STI. STR, SUI, SVL, SVO. SVQ. SVQ. SWF, SXF, SXM, SYD. SZG.
SZX. TAB, TER. TIA, TMW, TPE, TSV, USH, VIE, VVI, WEI, WGA, XSP, XSP,
YOW, YUA, YUS, YVR, YXE, YYT. ZRH, ZYL
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X ERE DFREE
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3. BEPICE TN T ADOEEEIZ OV T OFERE S 2GR DG R

# HI-4 ([ ZA BB O HGHEE > 7 AREREM R 2 RT, SRIOREIOBUNERE X, T3 THh
HIBRFUE R TH o 72, 2B, SRIOBEIEICHE T 2mHRAE (0.7~3.6 Ba/kg) 13854 E
WZB T D YEYE > AOJEHEE (— %50 Tl 100 Ba/kg) & K& < FRIAZMETH 5,
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F 114 B O oo AR

I - N Cs-137 JitRE | A HIFR S
AUBHE | BRI 1 BOOER (g) B (Bo/ke) (Bo/ke)
1 Bk 287 | MHRFRLLT 1.8
2 Bk 368 | MHBRALLT 1.6
3 Bk 240 | BHREFRLLT 2.4
4 Bk 379 | MRHHBRALLT 1.5
5 Bk 220 | MHRFRLLT 2.5
6 Bk 256 | HIRALLT 2.3
7 Bk 326 | MHIRALLT 1.8
8 ik 259 | BEHRFLLT 2.1
9 Bk 306 | MEHIRRALLT 1.9
10 B 377 | BHIBRALLT 0.7
11 ik 239 | MR 2.4
12 fE 206 | B HBRFLLT 1.9
13 fE 152 | FRHIRALLT 3.6
14 5 295 | MHBRFLLT 1.9
15 fE 227 | BRI 2.6
16 fE 201 | BRHBRFLLT 3.0
17 fE 323 | MHBRALLT 1.7
18 f 300 | FRHIBRALLT 1.8
19 i 274 | BHRFLLT 1.5
20 i 264 | BEHRFLLT 1.2

4. BURRRATEZ & OBE ORBPIE M (S22 E) OHEE LR D HFZERR
O MR - AL Z & O ASH#E & =i

X MR, N X R, H XBEEMRE GIREmD) . HRHRE S L0 XM CT RO
AL Z & OIGEFRESRME. AH#EL LOEDREL XI5 ~ -8R T,
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KI-5 — B RIRE DR ESM 5 X PAGHRE
e EEBE |EBR| BHE FFD | FSD | BBEIEPX | BEEY | 518 | AFERE iRE
_ *D [kV] [mA] [sec] [cm] [cm] [cm] [cm] [mmAl] [mGy] [mSv]
SAESR (1E M) 80 100 0.25 120 102 24 28 2.5 1.626 0.092
SEE0 (8m) 75 100 0.2 120 105 24 28 2.5 1.073 0.040
SEME (LEm) 78 100 0.2 200 | 188 24 28 2.5 0.369 0.029
SEME (Rm) 75 100 0.2 180 168 24 28 2.5 0.425 0.016
B (1E ) 75 100 0.4 120 100 35 42.5 2.5 2.389 0.749
B HE (180 ) 72 100 0.5 120 90 35 42.5 2.5 3.501 0.277
FEME (IE M) 75 100 0.5 120 | 102 35 42.5 2.5 2.916 0.638
BEME (1)) 85 200 0.5 120 94 35 425 2.5 11.069 1.050
=5 (IEM) 70 100 0.4 120 | 101 425 35 2.5 1.992 0.260
&% BEED (1IEM) 70 100 0.4 120 102 42.5 35 2.5 1.952 0.259
A BREB 70 100 0.25 120 104 35 42.5 2.5 1.171 0.060
REIED 62 100 0.05 120 108 24 28 2.5 0.170 0
2RI 55 100 0.05 120 110 24 28 2.5 0.128 0
BB AL 50 100 0.05 120 115 24 28 2.5 0.091 0
Fi8E 45 100 0.05 120 118 24 28 2.5 0.052 0
BAEE (LEm) 130 200 0.04 200 180 35 42.5 2.5 0.394 0.195
B ({80 m) 140 200 0.08 200 170 35 42.5 2.5 0.950 0.166
BEER (LEm) 90 250 0.05 150 | 132 35 42.5 2.5 0.616 0.170
07 B R 65 200 0.03 150 | 1415 24 28 2.5 0.132 0.071
57 B 2R 120 100 0.03 180 166 24 28 2.5 0.156 0.076
0% AE BB 60 200 0.03 120 | 1115 24 28 2.5 0.179 0.090
SEAE RS 65 200 0.05 120 106 24 28 2.5 0.387 0.080
L 4h BBk ISR 50 200 0.03 150 142 24 28 2.5 0.071 0.016
FI-6 HXHER EEM s L CAGRE (BEHERR ) NRAMZ
BB %E'-é o - . N (NDD) s e
. o BffEl | FFD | FSD | IRETEF | IBETEF |05 8B ‘o | B | =R
A faz E o [sec] [ [ecm] | [ecm]| X[cm] | Y [cm] | [mmAlI] NSRS [mGy] | £ [mSv]
kvl | [mA] [mGy]
¥ (ER)
e 85 1.5 130 | 90 | 72 19 19 2.5 47.82 | 4.609
EEBHLE SR ==
El= —_
E%M_EL’ Y| 88 | 100 |0024| 9 | 72 19 19 25 0.383 0378 | 0.038
JEE| L — B
E@Wtﬁj&’” 99 100 | 0.028 | 90 | 72 19 19 2.5 0.553 0.571 | 0.074
E—RI
EI3) L — = Ay
P Eﬁ;{i{gil—‘” 91 100 [ 0.034| 90 | 72 19 19 2.5 0.575 0.577 | 0.049
o — S=17
H’E?{i_iﬁflﬁ’ 90 100 [ 0.031| 90 | 72 19 19 2.5 0.514 0.513 0.025
EEBE—RUT
HE%%EEL” 83 100 [ 0.019| 90 | 72 19 19 2.5 0.272 0.264 | 0.015
EI EI Vi
@ LEMl 91 100 | 0.033| 90 | 65 19 19 2.5 0.558 0.560 | 0.037
El_?ﬁ
=]
FEMI -SSR 92 100 [ 0.039| 90 | 72 19 19 2.5 0.672 0.678 | 0.082
- ?M_L
414_? 4%1— 88 100 | 0.026 | 90 | 72 19 19 2.5 0.415 0.410 | 0.033
1BREY-YD
pera 4.932
BEWERE 3
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RIT-7 i RHRFIREE D

HESFM B L AR

i PO - - o s - g 10%
. BEEL |EBR| FEHE | FFD | FSD | BETEFX | BHTY | #8518 | AFRE ﬁ?)\g ﬁf\(ﬁg
B i | mal | sed lteml[tem] | em] | em] | mmal | (may) | VERE | RERE
[mSv] [mSv]
BB 70 7 0.08 | 24 | 20 | 5.316 5.316 1.5 1.066 0.004 0.005
| REE 70 7 |o010| 24 | 20| 5316 | 5316 1.5 1.330 0.003 0.005
wg e
=N | 70 7 |o010| 24 | 20| 5316 | 5316 1.5 1.330 0.003 0.006
KA | 70 7 |o012| 24| 20| 5316 | 5.316 1.5 1.597 0.005 0.006
EEES] 70 7 |o006| 24| 20| 5316 | 5316 1.5 0.803 0.003 0.005
+ PNES] 70 7 |008| 24| 20| 5316 | 5316 1.5 1.066 0.003 0.004
] i
HUUNEAE | 70 7 |o008| 24| 20| 5316 | 5.316 1.5 1.066 0.003 0.004
KA | 70 7 |o010| 24| 20| 5316 | 5.316 1.5 1.330 0.006 0.005

EENMEIC OV TR CTHi 2 & &fRieme LT, X CT &Sk bm <,

Bl X B i IR o T2, BAEFE S & Tk, —Befeg 2 Tl U CoORREIC X 5 5o
RI-8 XFRCTHA (6451|%5(HE)
o BEE|EER | EEERE | E— LR | E—L4 |B&E Y. CTDIvol | EZhigE
. [kV] [mA] | [sec./rot.] [mm] EYF | [mm] i ! [mGy] [mSv]
GEER (Ax) 120 250 1.5 10 1 120 NH" 73.20 1.12
D 120 200 0.5 40 0.83 350 H*) 9.69 7.50
LEEER 120 250 0.5 40 0.83 240 H 12.11 6.99
B Es~ & A& 120 250 0.5 40 0.83 650 H 12.11 15.15
e~ E 120 250 0.5 40 0.83 430 H 12.11 9.82
op% EEEB (B) 120 200 1 20 1 80 NH 31.62 1.91
0m% PSP 120 80 0.5 40 0.83 110 H 3.87 3.92
0% PEED 120 80 0.5 40 0,.83 150 H 3.87 5.48
YA ) 120 200 1 20 1 120 NH 31.62 1.44
5% BIEB 120 100 0.5 40 0.83 200 4.84 4,51
S BEED 120 100 0.5 40 0.83 300 4.84 5.73
*) NH : JEIRfE 5 ) H : SEHERE
IZIE0 T . IRERRTORE CTE L RAMHEMAIZH -T2, B XBEEMEIL., 1 HREHZD Dk

FLNR D n’*’J BWNNEHUZ L D bDTh Tz, ERHRZIE. BAL 10 B TOEREIFENR 2
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<L HECHIETIES . KETHCHI< R ABIRICH » 7, X M CT RATIL, X SRR & kR
IR, A MR ORI R < 72 S o =,

@ OSLD T & 2 FIfir & NDD-M 2 i &8 5 #8502 38 o b
% I11-6 (2779, OSLD IZ Xk AFEHHHE L NDD-M FEfRER S HE I X 2 HEE & 1RIZIZAE
CfE & 72 o 7=,

5. 77U DMLEMIZDOWNTDT 47— bl O#E R

O BT BRELTITR D L&

T S BREARIT D & & | ORI OWT, s T, TERIEIE<) (32.3%)
LEZTNDEERRbE S ME—3FIZBA T, RWTIHEEKEMEZAT H L &) (25.3%).
A I EHT OIS ITHEATND L X 17< &) (20.8%) . [HFEFHgE S /T< & %
(20.0%) . TMEADHES « R L -9 0 2 RRD LX) (18.0%) DIEIZE -7,
—H T, BEREANTIE, MEANEE - BB 7R 2D L& (34.5%) L& %
T NDEIED R b E <, % 3HFEMR Tz, RWNT REGEKEDEAT D L&) (28.8%). E
FERIE< ) (26.83%) . [HFSFHPE KHIBIZIT< & &) (21.8%), TR IFEHOUIITFEAT
WHEX 1T LX) (21.0%) DIEICED Tz, THHIXKBENRRICRD & (2 &) 13720
EBEZTZANOEIGIE, wmERA (88.0%) LV bEEEN (29.5%) TKL ., wERNTIE, #
E<HELKUT LTV DA, KRS, A TORE: - RIA B 0REEEDE. B L TR
LTWAANDEIGNEWRER & 72 o7z,

BYERIOAERCIE, TEEHIELS ) TREKEMZEAT L LX) LEXT-ANT, BERS. R
WNEBIT, BHEL D b EETEAERETE -7, MEADERE: - BELEETRCAREEZRRD
EE L BEEATIEBLOEIT/NESVR, WERNTIEAEL Y b L TEAENE TE L 2
DH BTz, TR e (Z&) vy LEZTAOFEEIT, BERS. RN E B, BEX
D HMETEIGPES . BHEL B L TR, BUHROBITI<HMEEZRIC LR HAFEL TY
D NDOEIE DGR & 72 o 7o, AT, i E RS T, TEBREIE < ) 2KUT7 5 NDOEIE A,
R EL DI EWMI MR AL, T8H (@RAELT) OFERNTHRD L, mERANO
FELDOWDNIE, TREKEMEZBAT DL ] (36.7%) . MEADFES - FRE L 72 B9 380 M7
EER_RLHEX] (48.9%) OEIGNEL, o, TRIZRdEX (Z &) 1Tewn) EEZTZAD
FHENRLS, MERAOFELDBNRVAN, BERIADNEREREVDARLI,
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& R (1 TI-11)

EREIE <

REKENEBAT DL EIC

BALHE - R LEHRCALGLEEZRRDEE
FEFAREFRDELIZEATNSEE, 1T<EE
FERFHFEHHIRITEE

FERFHFEIOBICEATNSEE

0%

10%

20% 30% 40% 50% 60%

B A HETR 025 R4 (n=400)

o025 8 A (n=400

ot | RERRN( )

RIcpdeE (C&) B mﬁﬁﬁﬁﬁ+hhhpim5|%0
&P (%] TIT-12)
[EEE45] (BB RMA]

60% 0% 20% 40% 60%
BRI <
BEKENEBAT LIS

EABSEHE - RER LT
BEORGEERRDLE
BT AHEFHROEL IS
BATNBEE, T L%
BB S 4T ¢ &
[ S Bk S i 12 145
fhcnses [TTi0
antm L1,
0.5 , , 0.0 o514 (n=200)
Toft | o5 05 okt ] 1.5 oZ % (n=200)
KIZBBEE (28) BBV e 0 5
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& AR/ ([ TI1-13)

[fB&R45] [(fE&RA]

0% 20% 40% 60% 0% 20% 40% 60%

EREIEL<

BEKEMEBATSEEIC |

BEAAFKSE - KA L=
BROALBEZRBRNDHLE

RFAREEBEFHRDEL I
FATWDEE, 1< LE

FEREHHEMICITLEE

ERERMESIIT [

FATWWSDEE
0201t (n=80) 020t (n=80)
EENEE o304% (n=80) 0304t (n=80)
17.5

2401% (n=80) B404% (n=80)

0.0
- =501% (n=80) 0.0 0504t (n=80)

Z0th | ] 13

0.0
8604t (n=80) ] 2s B 604t (n=80)

325
slelelelelelel 263
RICHEDHEE (T&) FRL |
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&b (EIRAELLT) ofFER /M (X 111-14)

[fBER5] CEIST 2D
0% 20% 40% 60% 0% 20% 40% 60%
BRI < 27
g8 2 - | 36.7
EE7KE¢%§E§A?—Z\) t %[% .............. 265
EADFEE - $RERL 1= | 48.9
BEPALGEERRNDLE 30.3
[RFAREFRDIEL I .
FATWDEE, 1T<LE 20.3
R E ST < & & 23
[R F B ik Ktk 12 23.3
FATWDEZ 17.4
BT RN %6
RS IR OFELALS
13 oFELALEL | o (n= 90)
ZDfth |]0_3 (n=321) ] 1.0 OF EEHMLAL
(n=310)
SITBBLE (2&) BAL ] 30T 23

©@ 77U OFAERM

BIRT, TETHRIA LI EEZTREIE, BERAD 53%Ix L, EERNTIX 7.5%
L BETEMoT, TETHRIALEW & D LAALEY) &5 TIE, BERSAD 31.0%
IR L, BERANTIE 82.0% LB TED o7’ 1FEAEEIT o7, [HEVFMALIEL 2
W oL TESKHMLIELS 2] OFRFTIX, BERIND 39.5%Ix L, &R TIE 34.8%
EEIGHD UKD o 72,

BYERFE R CIX, MERIC, TECTHRIH LW & T LRI LIV &2 AOEFHE, &
BEATIEBEL Y bt TEL, BREBANTIE, HicktEl o b B TE o, ERBIT,
FECHRIALIZ) & D LRIA LTz EBZX T ADOAEHT, mEBRS, B4 L B, 208
DibmEm<, 77V r—ra ORI T 2BIoR S b EREEBE 2 6D, 86 (ke
LIF) oy, TETHLRIALEZWY & D LRIALEY) £ AOAFHT, BRI,
BRNEBIZFELBNDATEAENEL, FEBITVRWVALDERRKEI N, BEENOT L
MNDHANTIEFFICE < 4 BB o, MEHE-IRRICRS T, % EH D 20 knPANIZEE
LTWAHATIE, TETHRALEY) & D LFIH LW EEXTZANDOEFDN 42.9% L &<,
20 kmPAIZE{E L TW RV A (B1.2%) & DZEDRKE W, JFFEFEIZ X 5B H 5 AT
X TETHRIALIEW) & A LARLTEW ) B X T NDEFHD 46.8% & @< | BEEERLER
DRV (29.9%) EDENKRE,
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& =R/ (1 T11-15)

ODETHRALEL
OHFYFALILIE

0%

o/ALFALEL
BFEo=<{FALI=<%L

20% 30% 40%  50%

A A
10%

60%

EBLLELNALL

70% 80%  90%

100%

EEES (n=400)

EEREA (n=400)

&Rl (1% T11-16)

O&ETHRALLY

0%

O&HFYRALILIEZLY

o/LFIALE=WL
BEL{HIALZELY

BELLELNALL

100%

(BER5]

10% 20% 30%  40% 50%

60%

70% 80% 90%

B (n=200)

x4 (n=200)

(BERA]

Bt (n=200)

ZE (n=200)

&R/ (X TIT-17)

O&ETHRALEL
oHFYFALELI

0%

o/ALFIALE=L
BEF={FI AL

20% 30% 40% 50%

E (A
10%

60%

BELLELNAEL

70% 80% 90%

100%

(RS R5]

204X (n=80)

304 (n=80)

404X (n=80)

90X (n=80)

60X (n=80)

(BERW]

204X (n=80)

304X (n=80)

404X (n=80)

504X (n=80)

604X (n=80)
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&1 Cb (EIRAELLT) ofFER /M (X I11-18)

ODETHRALEL aALFALEzL BELLELNAEL
OHFYFALELFEZLY BFoFIALEGND

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(BER]

FELMLS (n=79)

FELALVELY (n=321)

(BERK]

FELALS (n= 90)

FEHLALVELY (n=310)

@S EMO A SFEEH DO OERE (20 kmPANIZE(EL TW A7) Bl (X 111-19)

O&ETHRIAL=LY adLFALEN BELLELNAREL
OHFYFALELEFGZL BFoCFIALZGND

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BELTWLWS (n=21)

FBfELTULEL (n=779)

O U X 2 R R O A HER] (X T11-20)

OETHRALEL gL ALEzL BELLELNAELN
B&HFYFALILIEGEL BFEF=SFIALIEN

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HMHRELADHD (n=71) 20.8

192

BHERMNALY (n=723)
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@ Z“Hu P RAT 4 v 7 [EUFSHTOR R

TEABRIE < BREHEE T 7V OFHABEBNCHOWNT, FIALEWEEE . FIH L7Z< 2WEESHO T,
TR YAT 4w 7 BRSO AR RN L RERIMEEE L T o, TR,
JRAND [+88 (BELT) b & DREERRN S 2| THRETIICE BR AR S
W BK 2 55, FIAE S E L 2 A EAAHER S,

7 119 [fEERNTEEE]

A iy ORI P
TR AE RRAE
PRI (ZhE) 1.1479 0.7538 1.7480 0.5203
g 20 1% 1.4544 0.8742 2.4198 0.1492
30 1t 1.2694 0.7594 2.1219 0.3629
40 1% 0.9576 0.5649 1.6233 0.8723
50 1% 0.5543 0.3124 0.9832 0.0436 *
60 1t 0.9576 0.5649 1.6233 0.8723
T &6 (BEUT) b 2.1447 1.3229 3.4771 0.0020 **
JFU7 20 km LA JEE 1.4372 0.5004 4.1278 0.5005
WEFERRER DS B 5 2.0147 1.1989 3.3857 0.0082 **
# II-10 [f@ & RAMEERE]
] 95% = HE X [#]
I I v XM P fE
T RRfE FRRfE
PRI (Z) 1.2059 0.7888 1.8435 0.3874
g 20 1% 1.3467 0.8046 2.2541 0.2573
30 1% 1.1712 0.6955 1.9722 0.5523
40 1% 0.6923 0.3964 1.2090 0.1961
50 X 1.0147 0.5979 1.7219 0.9569
60 X 0.8749 0.5106 1.4992 0.6268
FES (@ELT) 2805 1.4785 0.8843 2.4721 0.1360
JFE 20 km AP R 2.2562 0.4489 11.3389 0.3233
BEHERRBR A B 5 6.8182 0.7021 66.2107 0.0979

* . P<0.05 ** : P<0.01
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MBHTEND, 77V OREIZ O T, HICFATE 2 LBk LN TS, [RiZLT]
WZHONTIE, TRIZL Ty IKiZLTuhbshign) LWy BERNRZE L
WZOWNTIE, RIS LTV W E W BERNRSZN ERATEND, [HE] IOV, LT 5 |
TEAR< TRUZRW] LW FEPZFHETDNTND,
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b) F BRI O %G 4T

TV = a CORHABR TSN EIT o7, TETHRIA LW EFE X AE. TRIC
o Ty I Eh ) THes) M8 LRIEMERR <. &6 ORE~OREENLE 72D, FIH
LIz ERN@z5, M LRALEY) & EANT, [0 TR s) e HEte) M
D7) & BEMEA R,

II-22 [ & RNTEESE ORI E B D%t 73 4r]

#E
AR 10
21 T
- B
= ETER|ELEL
St BzonmLray RBIT FLE
1] BE s e 33 W
wEGEE M3 s BE
Hhig i
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o) FIZLT - B
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0 s T BE, g
2 — 5% | BUFIBLRY
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FIFBR « =2 & LT, FUOREMRBAERCIHEOIT AT LEDRA L, EREBRESR
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d) FHE RSO x4
TV = a ORAER TSSO 21T o2, TETHRH LIz & X AR, TR
M) 4R & BEM e m < | EFRMRAEICL D EZ M Ionicw, FIH LI Z EMEl 2 5,
OLFA LTIz EEZ TN, TS (T<) TiT) MaE) & BEMER mV, R RIME
EF T, ERERESLAMIC KL DHIT< ORBELRAL L) BHERRFIH L | AT (&5 25 7)
AT BRE W FER IR O 2 >OFIH BN R T L BT,

I1-24 [#& B RSMEAE ORI E RO RS 5347]
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IV. &%

1. E=2 U 7R POEEMM LIANRIE S MEHE T IEDOERLE=4 ) T RX MY
D ZEFFRE RO SN DN T DELE

O AR DO IE

Nal > FL—v g o —_f A —F UL U CRIE LT R O A B EE T — <A H
BISHAMON O JIEE O ik % [ TV-1 1273, S5O Fitting 1%, X (0.97) 2MEE 1 THY |
GIABMIFFE O TH D Z EBMEOREEITIEE—HL T D, Nal h—o LOBROAR S
THITHE BB EAOY —_ A 27 AMOHFRMED —H LT, ELKRESh TN, &
INGYIND
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O
=
<C
T
w
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HE
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ER
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B &5 FABISHAMON [uSv/h]

X IV-1 Nal H—_o Z JLHeE b U7 Bk E% D517 H
& OV A B BISHAMON ORI il o ki,

@ @Yo LA OFRESE

4 II1-2 TR & BN O ERNE L < 22 2RIk LT, TS & 2 JE R RN O &N
BAL VRN L EZRLTREY, BAORBENEDOHIK TIZTXCORMEENZ L LMTH
STz, ZHVUTEE SN O RINHURMAZRE L OVBUREE 7 A0 6 O F 503886 Tl s v 5 2 &
O, BHETOTHABEE U ATHREATW RN e EEZ LD, —FH T, DT
136 D8RO LRI HRE SR H Y, K TIXRNOBERNEIND 160%DOEDE H - 7=,
ZAUZOWTIE, BMICE EN A KRB LD TFERREN ST ZERRREEZ BN
5o

HEMITIES &N KEL, Ko a7 ) — NEEY 2 & Cld Fitting B2 522 0 B
TR bLHL08, 77U CTCOHEDTZDITIIMHHEICHE CX 2 MEAXNME L 25720, RFET
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15 57 Fitting B4 V5 2 & 215,

@ FE=H VL TRAREY—_A A —HDLLE

F=H U TRANTHE SN HZZWIRESR [Gy/h]l & Nal h—~_Af A= CHlIEIND
JEOARERY B H*(10) [Sv/h] o#aBERERIT, T ~BOT R NAX =2 HIKFT 54, 100 keV
T 1.65 Sv/Gy., Cs-137 DA ~# (662 keV) Tl 1.21 Sv/Gy LFHlisn T2 39, @&
KI5 1T 2 72~ #IFIE Cs 137 TH D BHERDO T O T1-DIZEH 2 = L F —)3
662keV LV bK< 72D Z L EBET D L, ARIOFHETH O HFELREL 1.28 Sv/IGy IXFHlE
R —E L TWbEEZ NS,

@ =4V 7 RA METEOBRERSA T

K III-4 75 6 (IR L72i@ Y, BE=H U U7 RA MO HHERI U7 ESR 54013, ABhEE T —
RAFERZ LS HHLTND X OICRZ D, 228, X -5 THIE XS 77158 AT O B TRt &
FEREL Ao TWDOIE, K IV-2 (2R L7zl 0 JlE R OFERIC K o T RIS RN EA- L
TeHEEZLN, TOZENLLE=H Y VI RAMNDT —ZEAND Z L THRERIM S NO
BALBAE CTGEITIEEY TAX A LATRTE D Z L3 nd, U T AEA LA TORKBUIMZE
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Development of an application aimed at promoting an understanding
of radiation exposure with the ability to roughly estimate individual
exposure dose, manage data and receive the results of data analysis
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Abstract

In the areas affected by the Fukushima Dai-ichi nuclear disaster where evacuation orders
have been lifted, efforts are being made for the restoration of the population. Vague anxiety
about radiation is one of the factors that impedes population restoration. We propose the
development of a smartphone application to be used by people who are unfamiliar with
radiation to promote their understanding of the additional dose of radiation, which they could
be exposed to because of a nuclear accident. The application allows the general public to easily
estimate the radiation exposure dose of an individual, see the details thereof, and compare it
with a spread of various data to obtain a sense of scale of the exposure dose. In 2019, we

conducted the following basic research necessary for the development of the application:

1. Consideration of the estimation method of external exposure dose using values of
monitoring posts and a survey of distribution of air dose rates near monitoring posts;

2. Examination of the estimation of the exposure dose due to cosmic rays when using an
aircraft;
Duplicate portion method survey of radioactivity of radioactive cesium contained in food;

4. Examination of the estimation method of the medical exposure dose and the measurement
of the body surface dose during irradiation using small optically stimulated luminescence
Dosimeters;
Questionnaire survey on the need for the application;

6. Examination of the concept and specifications of the application.
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