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PEEH ORIHREIE < MEFE, OHIRERZ Tl & LI RHRAERERICBIT 28 U A08)RE
PE, ORGH LAZBEUTEBITOE=4Y v 72 FEM LT,
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U7z, BRI 2 BRO 7o AN T < BRE XA Cds L £500~600uSv & R D R & K& <
b bR o Tz, BEIZRZACITERD LR Do 1=, IR R EE X ek e & CEB e L2 i,
X35k > 22 R 2 B U TR K B0 ER58 D bz, EZEIZ L - TIZ1H 10~50pSv
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. BWVEIE OBPICERN TH o7z, AFHRIHPOKEEE ~ 7 2%, 2013F O F AR
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20154F9 H TiE2.1uSvihiZii LT 0 . MBI OB DR Th o 7-, JLE TE~DRE
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Tz H320124E 8 K UR0135(24T - 7oA IS IS < IR Tix, JINATIZ20205 1218, ARk
72 EICABIROEMN T CORBEHREIE < RIMSVAELL T s Z E &2 R L=, UL, #Hk
DA TIZ, RN TORHME > T LOFFEERCBIARRE T ~OBAT « BB EED | FilE %
CNIHBEE S T AOBARICRKREREBEORSH D ZENAH SN, TR HIIAMFIE Eb EER
HMTHD, BRBRIZED, ZHETORLERE AW NN OFEEEEOE VI, £/
EIR ] O MEFBE OWIE T, A DRLO—>ThD, Fiz, ML KAOE=41
7T, Bow AlC—EIRREE, EEGHIR CIE Lo (2013458 1) 12— R NBIRABIE LTz, K
FREN—A MITHIERBLE THY | EINFERIZ. AN TOERKRANE BEA L2 X 5K
S U ACMOBRE & OYERIT XD ZIREER, RSB OBIENAR L 2% Tnbd 2
& AT O IR - JIINK S AR A (20144E2 H8 H BME) THRIA S, fki:
7R REM CAT=2 Y VI RNEE SN, LLED Z £ h | BIVERRZR~O B E DFEA.
FATOEE, RIA~OFHEZHREL, £ LT, TORNTORRHEDOREL & ZNIZ X D8
LSRR ARMET D5 Z EN ERORL L EBREZ DL LR D,

AgeiE, ONWA ONEREESE (FIEEE L ET) ORI < B4 I Lo
REEDHENL, @QBMARERICEIT 282 v AORBBEIMEL JOAM 2 H0 & U BILEIR O Hor
Pt T LD L~ VOFHTE, QKK CATOBSHEMEDE=4 v 72 HE L, REE—
JRHE S DO ST do 2 )N D FEHpPESE DO IR & [ RO MR LT 2 kR A HEET 5,

0 e

1. MEEREEHR CRERGMIBEDICH T 21FEEFE &) OWXHEZ TP T 2 ER 5T
BARNEBIC A DITEN 2 R LK MR EIC B X 2B AT 5720, JIINAHCES T & &
HRERM2thD124 GRIEEO 728, 14 5320154F10 H 72 6 OFf A, 14532016454 H 1 b O A %
FERLT) OBMIEENEER I OEER GRS (TRET 27 2 VBID-2 v ML) & GPSZRBLAR
LIEEPIZER L THL Do, (EERITAE~F DI T 2N O B EMOREZ 716 L 7=,
FREE TR IZ K D LomZBE B ABR RS B & U CREd L TV D, BARBUEIIC K 2 ANk IE < B &
HET LD, T Tay he—UREHAEHE L, BE LD, FEHR. K)o o BaH#RIC
LB HABHIE < BB AT LB IR TRERBENIRW I & 2 EEE R T REIT LT O
SCHRCHERR L7219,

H % OFIRA~DONLH AN O EEHIIGPSIZFEET 5 2 & TIEMICHIE L7, MEEEE TOH
I TH 520144E11 7 11H 2> 520164E1H 31 H £ TOH, A4EE OFRAWINIT20164E4 10 205
20174E1H31H £ TO104 AR E Lz, 3~4» A Z L OFEHIFIE T 4. HEFF L GPSEH I L
DIEL L, 7 — % DR ZIT > 72, GPSIZELEk SAVIEALIE T ) & HAEREE, 7o D NI Z & o
P < EORBIE 231 L7z, £ 722015457 A s SIEERTO 22 MR S EENER & (EEE D
ek L, FERBT AL DI LT, 2, 3STHOLNAEERBITICL 2R EZFM L., (EEFOEY
H7e U A2 23l LTz,

EfEE R LI, Rk, MAlA v X B a—Ic X a4 208 L oREHaL, ¥
ONCER R EIC L HRME LB CEGE, B /A RXEBZONDHT — X LR OKRRH O
BT MMETEEHZ T,

2. HURTEMERAT & ZEHIRRE O R IZBm T )N OREH 22 FRROBIA & T3 X
ORKFOBEE > T A2 L, FEEZ TICBRBRL, BEOK T LT RN o AKX, =
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FT T~ ORMBEE ZERIZI o THHEILTHE L, NEA~OBGH L > T LOBITE
ATz, FERIC, BT E CICERE L THIE DK T L TR0 o 7o THEREHB0ecm DR X & T2em
TEIZRENCOWTHHE L, THAOBITEZ Lo, 7~ YRE aF ZHROFAEXDEN
ZIPOBIARTELBRI L CTHRSEE S U A2 RE L, BIARTED AR PRI A HEE Lo, 5t
BOFEHE, NNNHBDLH A A FEH Lo T LY~ 2 & A U 0t E2 2157,
RN IHL R ORI L, HESUBHI 2 122 mm O 28 L, PTE DR #HIE A L THUN
MU LAEFHN LI, BROBASHBLOLESEO A XU N EZHE L, ZOMEET
=)V 7 A ) F D% IR S 7-RIFERadionuclides in Forest Ecosystems)1E5 /112X T
T T, AEBIZE ENDHBICsDFER TR ZIT o 72,

3. K& CATORSMHEDE=4Y 7 BIIERRR~TKIICKER CA TEIEN S
B E DAL Z RS T2, BREPORSHEWEDEREZIT I, KW CATBHMEES 7 A
ORI E =42V 7 & Eiu L, FREOEZIZL U THREZRMLT 5, FRE O OHEED F#72
H3n T (FMET2H BT, IAFLH D) A ARY a—2 7 I —ba—RY) a—LH 77
—EZREL, Th T, LIk CAOTRRET >, BHIE £ T o~ i B
BREOWEIL, R HEM I CER G ¥ —TITo 7o, ETRID A DR HE % FE
L7z, BohicT —& X0 R CAZN LIS EE OB AN RINAERBROEN, 1FEE
DL T H- 2 5 DREA T L 72,

(feEi i~ D BLRE)

AAFFETITMIEARE LV . #IX<HE, BEREESRORMIEAZ T D720, BEFPHEICET 2
fBRfESt) (CAIY | FER PR FBEE P IER - B TEOMIEE B S ) (THFFEEHm A HEE L.
FHHE OB E Z T Tz GRKREFEFE2S) . AR ENOLERICL DA v 7+ — L Karty a5
THoD, MEZER L TWD, GPSITEERFOALMER S, 205 H THitskad EE 2R WREHIX
EEhEH2<TH e Lis, AT — X I#fEreEA ke LT, EARR &80 B L CRENT
ZERL TS, EAFRE OEFBRITEAFREHREDERL TWD, HoNTT —FITHE
BINETHE L, WL ROBEMREE L T D, HRARFHEOTHERIIHAGHTH O, JIINAO
TR/ TWD, K& CAORBMITATAES ., BHEOHF 2G5 TN 5,

FIAFRRAROMX TILZNETICHIREOH Db LX< HRERA, MRRASR & 41T
STETEY, AEIOHZE S T INATE L OBHRMHLE OB 221 TfTo T\ 5,

I AFFZEAE R

1. MREREEHR CRIREHUISEIDIZ R T 2 EEE b ET) O#IE MR A BT 2 ER T
PIE < R EAFE T IIAN N OMERFF 124 O 1 215 T, P8R AR & GPSr 7 — % #i
HEDETHERE T, 2014411110 2252015452 H 11 H, 201544 A 1 H 7> 52015456 H30 H % T,
20154E7 A 1H 2> 5H9H30H £ T, 20154510 1H 7> 5201641 H 31 H . 20164E4H 1 H 7> 52016446 1
30H £ T, 20164F7ALH 2 H9HA30H £ T, 20164104 1H 7> 5201741 H 31 H & TO#RE % 71l L
Too TEEFLNDATISAHAIZRE L, 1EEASHHI2ITHBIZE L T,

201 M4EFE ISR BRT O T — X OEHEMEZFHEIT 5720, [A—xt5E ((E¥ES5) T2OOMBEAT
[FIRFRIE 217 > 72 (K1) o SMBEIE < BREITRE—H L7z,
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fRE

¥REETB

BA1. [A]l—x R CRIRE L 78K &2 & oo ik (BA71EuSv/day)
#REFTA= 0.058475 + 1.026484*H1 &7 tB (473 BB AS[ER . B & D 95%(F #E X [#] [0.9447-1.1155])

201442 (2014411 H 75201542 1) OB 1EFHAER B L X, BRBEEHRZZ LWz
AR < BREIXT8uSVA H260uSv Th o7 (K1) o M TOBIHIE < B EIZFLE640uSv TH -
77

K1 MERKEEFONHBBIBEEDHAERERE (2014 F 11 A 11 BAI5 20155 2 A 11 HET)

RIFLERE (USV)

BIERER BRAMSREEOHRRE BABGREELSIWVRE (FRHRE)
avka—)L (GEHR) 125.0 - -
EEEL 288.8 163.8 642.9
EEE 2 203.3 78.3 307.3
EEE 3 207.6 82.6 324.2
EEE 4 281.2 156.2 613.0
EEES 283.5 158.5 622.1
EXE 6 385.1 260.1 1020.8
EEET 319.7 194.7 764.1
EXE 8 242.7 117.7 461.9
E%E 9 300.9 175.9 690.4
E%E%E 10 356.3 231.3 907.8
EEXE 11 296.7 171.7 673.9
EEE 12 292.2 167.2 656.2
Ty 288.2 163.2 640.4
TERE 53.2 53.2 208.7

PUFX < HREED HREBNIRE <1372 < BB L BRLR0NRETH -2 (R2) , 1EEE
ADREITEBREO64.8% L K E o7y, TR A KIIMOIEREE & RE BT R T,
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& 2. HMBEIIHRED HREEE
BAMSH#RZE S L HRISERE (uSv/day)

BIERR ) RERE CV (%)

avka—)L (EER) 1.3 0.1 8.6
EEE L 3.1 1.0 30.8
EEE 2 2.2 0.4 19.0
EEE 3 2.2 0.4 19.7
EEE 4 3.0 2.0 64.8
EEXES 3.0 0.9 30.5
EEE 6 4.1 1.1 26.4
EXET 3.4 0.6 16.7
X% 8 2.6 0.7 26.5
EEXE 9 3.2 1.3 39.4
EZ%#E 10 3.8 1.2 30.1
EEE 1 3.2 0.6 19.0
EEHE 12 3.1 0.7 22.8

FIREETD 3 BN T 2D EHEFEREEHEL TS,

EDIC MFICHFELTWDL A EZNLSOIRBICHEYS T 2T — X &0 THEF LT (3K3),
RN OFIESMENRE S 20 | EEED S H64 THREHFINIICHERIZE P21, —H T,
WK OB STl b 1l o7z (TFHEET) . 128 OVHHITHET, FRITFEE L
L C0.47uSv/day, AEIZFE -T2 GHsD H 2 thE, p=0.0017).

& 3. SMBEIIIREDF B EAKRB D LR
B A #RE S L WIEERE (uSv/day)

A = P fi&
BIERER T BERE  FH ZERE  ttest
avbkO—)L (GEER) 1.4 0.1 1.3 0.1 0.170
EEXE 1 3.2 0.9 2.9 1.0 0.104
EEE 2 2.2 0.4 2.1 0.3 0.108
EXE 3 2.3 0.5 2.1 0.2 0.009
EEE 4 3.3 2.4 2.6 0.8 0.116
EX#ES 3.4 0.9 2.5 0.6 <0.0001
EXE 6 4.4 1.3 3.7 0.3 0.001
EEXE 7 3.4 0.5 35 0.7 0.148
E%X%E 8 2.8 0.8 2.3 0.3 0.002
EXE 9 3.6 0.2 2.6 0.2 0.0001
%% 10 4.2 1.3 3.1 0.3 <0.0001
EEE 11 3.2 0.7 3.1 0.4 0.514
EEE 12 3.2 0.8 3.0 0.5 0.262

EHREFTD 93 BED T —2DTEHEREREEZHEL TS,
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FHEOEWTIKRE IFheh o To, MEEFUTR O B E OB EIZ DWW TR 2 ff L7223,
VERESGFTOIRKIIFFE CE ehoTe, BIHEERD /A XD E 2 b,

e [ 47 Bl OSBRI < B DG 2 RAT™ T, BB Cd D8R0~ 5 17K £ TOZE M &
N EF LTV, £ O TR T LTV 5, IEEETITELTICW 5 BRI OB E )
ol FIMEEHS, 11, 128 JRE CTOMEN A < | BPFREHRHF & 02V NE 7o T e,
%JJ%%H#F‘%HI _ﬁiﬁxhﬁ L CWAEEERL, 4OV TGPSOFERZ B L= & 2 A, mENREIC

35 PR B X0 2 il L CHE) L QORI T h o 72,

& 4. NERRIE < IR E D RREF R T O LR

KT  BARSHRE S ORIERED FH (uSv/hr)

XA

1 2 3 4 5 6 7 8 9 10 11 12
0 0.10 009 009 009 014 015 016 010 011 0124 0124 013
1 0.10 008 008 009 013 015 0.6 010 012 014 014 0.13
2 009 009 009 009 014 016 015 010 012 014 0124 0.13
3 0.10 009 008 009 013 015 015 010 011 0.14 0.14 0.13
4 0.10 0.08 0.09 009 013 0.15 0.16 010 010 014 0.13 0.13
5 009 008 009 009 013 016 016 010 011 014 0.14 0.13
6 0.12 008 0.09 010 013 0.15 0.16 010 010 0.5 0.13 0.13
7 029 009 011 033 013 015 014 0.10 010 0.14 0.13 0.13
8 015 012 011 014 014 022 013 0.14 018 020 013 0.14
9 015 0112 0211 014 013 025 0.13 013 0.23 024 0.14 0.15
10 0.15 011 0.10 0.13 0.14 026 013 014 022 025 0.14 0.15
11 015 0112 0211 0.15 0.13 019 013 0.3 0.127 0.18 0.14 0.14
12 0.13 0.10 009 015 013 013 013 011 011 0.2 013 0.13
13 0.14 010 011 014 013 023 013 0212 021 022 0.13 0.14
14 0.14 0.10 0.10 0.15 0.13 023 0.13 012 022 023 0.13 0.15
15 0.1v 012 011 016 013 022 014 013 022 022 013 0.14
16 0.18 009 011 020 012 015 0213 011 011 0.3 0.13 0.13
17 021 009 009 019 012 015 015 010 011 0.3 0.13 0.13
18 009 008 008 008 012 015 016 010 011 014 0.13 0.13
19 0.10 008 008 008 012 015 015 010 011 013 0.14 0.13
20 009 008 008 008 012 016 015 010 012 014 0.13 0.13
21 009 008 009 009 012 015 015 010 011 0124 024 0.13
22 009 009 008 009 013 015 016 011 010 0124 024 0.122

23 010 008 0.08 009 013 015 016 010 011 0.15 013 0.13
EREBED 9B BEDT —2DFEHEHELTND AL DEBES LB BBRETERT .
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201544 A ~6 H O FE2[RIFRHARE FAT TAuX, B RG22 Lo W2 MB T < #RE1391.8uSv
75263 7uSvThH o 7c (£5) . FMTOEIMPIE < AR EIZFEEI647.3uSv TH > 7o, TIUTMEFE
11LH 1 52H OFERTH 5 F640uSv & A% TH - 7=, A Z 22 OFHA AL X < 858
LTEY, 2ROFHE THANTRE Z2E NIz (K3) |

=5 MEREEDONESBIIREDRAERHR(2015F 481 BM520155%F 6 A 30 HET)

#IE<ERE (1 Sv)
AIEHER BAMGRESORRE BAMEHRZELSILV-HE (FRKRSE)
arka—)L GE#ER) 121.0 - -
EEE 1 258.7 137.7 552.3
EEE 2 285.5 164.5 659.8
EEE 3 212.8 91.8 368.2
EEE 4 229.1 108.1 4336
EEE S 293.0 172.0 689.9
E%E 6 384.7 263.7 1057.7
= 276.6 155.6 624.1
1E%E 8 258.5 1375 551.5
EEE 9 276.9 155.9 625.3
E%EE 10 314.3 193.3 775.3
EEE 1 293.8 172.8 693.1
EEE 12 304.8 183.8 737.2
bogly 282.4 161.4 647.3
ZHERE 43.8 438 175.7

400 —

3 _—

{4

q&

,,\/ 300 - L . /

= 250 ) )

m

= = —

N 200 I I \

200 250 300 350 400

1[5 B 4RI < $R & (1 Sv)

B3, MERFEE DN ERITIRE (uSv) DELGHIAERHIZH 1T H1EE
(2014F 11 AAB2ARE(IEE) £2015F4A M6 AFHE (2E1R))

BFI395%MEREERZERL TS,
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F1EREEF U< I HED BIEENIRE <137 <. ZEMRE L BB1e130%fE ThH
o7 (F6) . 1EEE2, 3OMEIIEEIMRETO% B & KRE o728, R ER IR o/EEE &
K& REIT R T,

& 6. HMEBBIIIRED BREIZEE

BAMESH#RZE &S CWILERE (1 Sv/day)

BIEHRER Ty RERE EENHRH%
avba—IL (FEER) 1.3 0.2 1.7
EXE 1 2.8 1.1 38.9
X% 2 3.1 2.3 735
EXE 3 2.3 1.8 75.8
EXE 4 2.5 1.1 434
EXES 32 0.3 9.0
EXE 6 4.2 0.8 185
EEET 3.0 0.4 12.9
EEE 8 2.8 0.8 28.6
EEE 9 3.0 1.1 35.7
E%%E 10 35 0.8 225
E£E 1 3.2 0.9 28.3
(& 12 3.3 1.0 29.8

FHREFD 91 BEOT 2D EHEFREREZHEL TS,

ELIC HFICHELTCODL A EENUNOIRAICEEY T 27 — & &0 TR LT (KT,
BERIICEIMEED H DA OFITHENE L 220 | AEEF D 5 L1044 THEHFIICAE EICH
Molz, —FHT, MICHE TIEROVBMR A ORER R T-BXLF b - 7= ((EEES) . 1240
EEIBIE < BREC, S HIX T & L C0.63uSv/day, HEIZE o 72 (D & 5 tifE, p=0.0009) .

K71 HEBBIEEREDFEBELARBDLEE (2015F 4 51 BM5 201546 A 30 BET)
BHAMEHEZ ST H(E<EE = (1 Sv/day)

*tH Zy=! p value
BIERER Ty EERE Ty 1EERE t-test
o> ba—)L (GEER) 1.3 0.02 1.3 0.03 0.898
ERE 1 3.0 1.2 25 0.7 0.039
EXE 2 3.7 26 2.0 0.4 0.001
=) 2.7 2.1 15 0.2 0.002
EXE 4 2.8 1.2 1.9 0.5 0.000
EXES 32 0.3 33 0.3 0.065

200



E%E 6 44 0.8 3.9 0.5 0.001

EXET 3.1 0.4 3.0 0.3 0.658
EXE 8 3.0 0.9 2.4 0.5 0.001
EXE 9 33 1.2 2.6 0.6 0.0035
E%3E 10 3.6 0.9 3.1 0.4 0.005
EEE 1 34 0.9 2.9 0.8 0.015
EZEE 12 35 1.1 3.0 0.5 0.016

FREED 91 BT 2D FHEFEREEHEL TS,

HEREEHOLA OIEIRIE S MEOHEB 2 X4RT, SHDOT— LT v 7 0 — 7 HOIEZENR R
WIS Z_N— 2T L ERDZLEINTED, ZOR—ZAF A ANIEEFITLI > TRELL R,
EESG T O ZE MR ERE DN R WA, FEREEDL WL R, B TOMREEE
PTONTERIC LR L, ZOMOBERDOIKE TR TFT2RIDFERE KT 537 - b RO,
VEEH1-4ZB W TEH BN S HA) THEE OIRIE S BMENHER S Nz, 2 OFEENE M7
DIFAERIRKIE TIThn T e, [ USEITCIEEEZTT > TV, 1EEEL 4L E¥EHE2, 3TE
Wi -z, [F CIEEGHCLRFTICE W ZEMBRERZ R THIN S 5 EHEHI ST,
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%8 MEREZEDNEBIIEEDRAERR(2015F 781 BN520155F9 A 30 HET)

HWILERE (1 Sv)
BIERER BABGHREEOHRIRE BAMSREZELSILV-RE (FHERE)
avba—)L (FEER) 119.3 - -
T 267.3 148.0 587.3
E%E 2 2471 127.8 507.1
EXE 3 174.0 54.8 217.3
%A 4 250.5 131.2 520.6
EXES 305.1 185.8 7373
EXE 6 388.7 269.4 1068.9
EXET 291.2 171.9 682.0
EXE 8 2915 172.3 683.4
EXE 9 228.6 109.4 43338
E%3E 10 299.9 180.6 716.6
EEE 1 309.4 190.1 754.3
EEE 12 335.3 216.0 857.1
1y 282.4 163.1 647.1
RHERE 54.7 54.7 217.1

563 AT OMEMEFE OLH OIEHIE R EOHERE 2 X512~ d, ZOHIE iAo
VEEN 72 W2 R—RA T AV ERDZEMTE D, ZOWMTIXIHIOUSVE B 2 5T — X 1372
Mol
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9 MEREZEEFEONHBEIKREDAERKR(2015F 1081 B, 2016 F1 A 31 HET)

BIL<HRE (1 Sv)

BIERER BABGHREEOHRIRE BABSREELSIVV-RE (FERE)
avba—)L (FEER) 160.4 - -
T 421.9 2615 775.8
E%E 2 309.6 149.2 4428
EXE 3 271.6 111.2 329.9
%A 4 330.7 170.3 505.3
EXES 397.7 2373 704.0
EXE 6 433.9 273.4 811.4
EXET 319.6 159.2 4725
EXE 8 380.7 220.3 653.8
EEE 9 (S MEHR)
E%3E 10 389.0 228.6 678.2
EEE 1 522.7 362.2 1074.9
(VA XBRER) (318.8) (158) (470)
EEE 12 371.2 210.8 625.5

19 377.1 216.7 643.1

RHERE 69.4 69.4 205.9

54 IR OMREREFEH OLA OINBHIE < MEBOHEB & [K6ITRT, Z O CIXFERFLHD
EENRRWHIMER—RATA L RAZENRTE S, ZOMRBTIZIHI0uSVE B X 57 — X 13E
EHBLEERILTRD DT, EEHSITILIFIT COMEERFM TH o722, 1EERTOZE M EIT
0.1pSV/hrfREE T, FIRFIZ/ERE L CWeE L0 m< R EE L Z 2 bhvle, EEE1LTARARTL
H38.9uSvToh o7z, L2 LIFHIBIT — & TI3HRH & 4 HIck LE20uSvhr & itdk S Th v, 1F
EREECIIR L . MEBETR ThH o7, EBIA X B —I K EEY T DR IXER LT &N
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7o, BHICL2APEL MW L, B/ A REBEZOLNDT —F &Rtk ORFR ORI < #rE
TEXMZ-5E. PP ORREIL522.7uSv)  H319uSv & 7 o 72, £ OHAOBREOHERE %
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TIHEZ TH L TRET 7 MTHGEEERIE L=,
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H7. FEBNDEF/ARERELE-ZOMERBEDI B DN EBIIIREDHFE (20155108
1BM520165F1831BET)

2016474 H ~6 H O FIRIFHAAE R LAuX, BRI A 22 LS 72 /0 gk < B &1 384.5uSv
M 5182.5uSvTH o7z (F£10) . FRITOBEMPEIE < FREIL FEEI507.3uSv TH - 72,

F 10 MERSBFONHBEIIBREDHERER (2016 F4 A 1 BHH 52016 £ 6 A 31 HET)

RITHRE (1 Sv)
BIERER BABSRESURIRE BABSREELSILV-RE (ERKE=)
avba—)L (GRAR) 109.1 - -
EESE 1 232.6 1235 4953
EESE 2 207.3 98.2 393.9
E%%E 3 193.6 84.5 339.1
EEHE 4 212.4 103.3 4143
EEEDS 234.5 125.4 502.9
EEE6 2915 182.5 731.8
EEE T 207.3 98.2 393.8
E%%E 8 271.2 162.1 650.1
E%E 9(smER)
EZ£E 10 276.9 167.9 673.2
EEE 1 228.4 119.4 478.7
EEE 12(3mMEHR)
1 235.6 126.5 507.3
RERE 33.4 33.4 134.2
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1. REREEFONBHITGRENHERER (2016 E7 A 1 BA 52016 F£9 B 30 HET)

BIT<HRE (1 Sv)

BIERR BABSRESORIRE HAMSHREEZELSIL-IRE (FRKRE)
arka—JL (GRER) 116.9 - -
EEEA 240.9 123.9 491.7
E%%E 2 190.8 73.9 293.0
E%%E 3 180.5 63.5 2520
E%E 4 192.7 75.7 300.5
GE =1 205.2 88.3 350.4
E%%E 6 269.4 152.5 604.9
EXRE T 208.8 91.9 364.5
E%%E 8 265.9 149.0 590.9
EXE 9(SmEHR)
EEE 10 264.0 1471 583.4
EERE 1 212.8 95.9 380.4
EEE 12(3mMER)

19 2231 106.2 421.2

TERE 34.0 34.0 134.7

FOEIFIAEDOMENEFHE OLH OINRHIL S MEOHERE 2 XITRT, ZOMTHL LTV 72<
1H2~5 uSVIEE ThH > 7=,
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BRBH10 uSvhnE EDOBFFTTH 72, 1EE L TODEERD DIFIE A L @A BE L 2o
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77
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X10. MERZEDIBONRBIIIREDHEFIL (2016 FE10A1BMNB2017FE1AIHET)

£ 12 MEREZFONBHIEIMEEDHERL R (2016 F 1081 AN 2017%F 1 A 31 HET)

WILHRE (1 Sv)
BIERR BABSHREETHRKRE BAMSHREEZLSIVIRE (FRRE)

arka—)L (EE) 168.6 - -

EEE 1 838.0 669.4 1986.4
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E%%E 2 2454 76.8 227.9
%% 3 2251 56.5 167.7
EEE 4 981.3 812.7 2411.7
GE =1 205.2 88.3 350.4
EEE6 4071 2385 707.7
EEXET 3276 159.0 4718
EEE S 3848 216.2 641.6
EXE I (S mER)
E%E 10 389.6 221.0 655.8
EEE 1 27338 105.2 312.2
EEE 12(3mMER)
1 4525 283.9 842.5
BERE 269.5 269.5 799.7

ARlo B PREREIC I T 2 PN < RE AR L7e (K1) o 1H OREORIT L
B, BHPORIT<BREIIABITRE 2REBNBIR S iz, FEIMECBLZ I T OBt 357
IZRD BN o T, B, [A—2tOEEE TIETOLEETHE L TRV | MEEELZITo
Gt OZEMBRENZIFE) — I SN T D L E R b, — T THEEOHIE S HETITH
I & OEBIRE RN &b, SRIOFHENRE BN TRETORIT HED LD

HEIEDBRE N,
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4 I
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g —=— Control
% —— Worker 1
E —— Worker 2
= —— Worker 3
c —— Worker 4
?

o

©

—— Worker 5

—— Worker 6
—=— Worker 7
—o— Worker 8
—=— Worker 9
—a— Worker 10
—— Worker 11
—— Worker 12

dose rate (microSv/8hr)

0 | I I I N R R N R N SN R S R R R R— |
5N O S & O KA © O O N AN O O
F W SIS P F S PSP PSS E S
S S S S S S S S S S S S S S S oS

X 11. MERKEEDH PR (FRIshH —F %455 O BBILEREE 3 (uSvishr) M A FIl F 1 #E
2 (2014FE11 AN 5201656 HET)

F1AREOEANDOHIE BEORRB], BT —4 %27 —1 =L, 2INE124 O K
AR MVESEE LI b0 TICRT (¥12)
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H BN EREIEIREDT—) TR
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e 2RDFLY
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500 /W\
400 /\
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200 A
AN
TRt tedtihen ttacatitattos:
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Frequency (d™")

X12. F1EFAEDHIEIREDEEBARINL (L BER. T: 85
128 0EFEHLI-ED

ReR AT — & OFEHT CIX24RE[, 12K, 8IF[H], 6RO AN Bl S iz, (EERR L 75T
K] CORIESEOY A 7V EKBEL TS EE X biviz, HRIT —X O Tk, WMk
— 7 3ol THR ORI v — 27 BElE sz, FH LR OBIE BMEOY A 7 V%R
TEEZLNT,

WEEEICL DL ~OF G EFHMICRGTT 2720, MWEEEEZITST-BIZO W TR L7
(13) , H R IR EVESE B 01 pSVhNE EEWVMEZ R LT, SRR CIIEER L35
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(370 < PEEESRLIAA O AR & BIRIER CRERTH -7,

#*=13.

MEEEB EZTNUNDBIZE T HERTFEREARE (2014F11 BMNBH20165F6 8 ET)

Deep dose rate equivalent (uSv/hr) (Total dose including background radiation)

Mean+SD (range)
Forest-working day

n AM8:00-PM4:00

PM4:00-AM8:00

other day

n AM8:00-PM4:00

PM4:00-AM8:00

Company A
Worker 1
Worker 2
Worker 3
Worker 4

Company B
Worker 5
Worker 6
Worker 7
Worker 8
Worker 9

Worker 10
Worker 11
Worker 12

264 0.177+0.129 (0.06-1.70)
235 0.221+0.270 (0.07-2.00)
194 0.189+0.179 (0.05-1.39)
292 0.186+0.110 (0.07-0.90)

219 0.160+0.097 (0.06-0.73)
261 0.237+0.135 (0.09-0.89)
232 0.149+0.070 (0.06-0.67)
303 0.184+0.118 (0.06-1.13)

95 0.268+0.163 (0.07-0.85)
256 0.169+0.094 (0.06-0.83)
273 0.188+0.106 (0.05-0.63)
125 0.234+0.143 (0.07-0.82)

0.119+0.027 (0.06-0.21)
0.088+0.011 (0.07-0.15)
0.078+0.015 (0.05-0.15)
0.097+0.027 (0.05-0.18)

0.120£0.027 (0.06-0.20)
0.1380.021 (0.08-0.20)
0.1050.029 (0.07-0.20)
0.1060.016 (0.06-0.17)
0.1030.015 (0.07-0.16)
0.1280.018 (0.08-0.20)
0.106£0.029 (0.06-0.35)
0.1210.021 (0.07-0.19)

226 0.113:0.042 (0.05-0.31)
255 0.099:0.125 (0.05-1.97)
296 0.0800.033 (0.05-0.42)
198 0.097+0.124 (0.05-1.78)

271 0.138+0.070 (0.06-0.62)
229 0.157+0.060 (0.06-0.46)
258 0.121:+0.032 (0.06-0.24)
187 0.114+0.043 (0.04-0.40)
181 0.110+0.033 (0.05-0.31)
234 0.146+0.068 (0.07-0.72)
217 0.115+0.044 (0.04-0.48)
274 0.135+0.058 (0.06-0.53)

0.1090.029 (0.06-0.21)
0.085:0.011 (0.06-0.13)
0.074£0.014 (0.05-0.18)
0.084:0.020 (0.06-0.23)

0.120+0.030 (0.06-0.23)
0.145+0.017 (0.07-0.19)
0.123+0.032 (0.07-0.22)
0.108+0.023 (0.06-0.17)
0.103+0.015 (0.05-0.15)
0.133+0.015 (0.08-0.19)
0.110£0.030 (0.06-0.24)
0.124+0.024 (0.08-0.28)

ZOVEEBR2ROVERE R O B PR O ERO MM 2 R~d (K13) o F44130.19 pSv/hriz &
THH0, PREITEN LIS &R s UTAERICHEZ 51\ oA 2 7R Lz, RIFTAIIC i pSvihr
A DEELINIROND D, 1%KH Th -7z, EfEOGAT OB NS <R Y |
FERE LT, 1HOBIT SENHBUER L FRRE L o TV D LB R B,

- bagivi=l BERETE
{HeSesse <o « . 100.0% EBAME 5.02 iy 0.1915763
99.5% 1.00 fEEEE 0.1698168
97.5% 0.56  FIIDIE#IE 0.0011451
0.40 90.0% 0.36 FIDMI95% 0.1938208
030 g  750% PU43ires 0.22 FIDOFM5% 0.1893318
020 B 50.0%  thsfE 0.15 N
: 25.0% [MU5Mires 0.1
0.10 10.0% 0.07
T m 2.5% 0.05
004 114 224 334 444 5 0.5% 0.03
0.0% B/IME 0

13, FHMEEBRDOEES M (uSv/hr) (2014F11 M D20165E6 A ET)

DX D RRENAG L I DI R AT A0, AR L0 (F14) . BHA, BE
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K14 MEXEXOAREERSOERKRE

gl S e NQUR PN S5

Number of works
Company A Company B

PR o7,

FE(2014F 11 AN 201656 AET)

Ambient radiation dose rate (uSv/hr)
Company A Company B

Total
Working place
Kawauchi
Hirono
Tomioka
Naraha
Iwaki
Okuma
Tamagawa

Work description
tree felling
weed-whiping
decontamination
site preparation
carrying
thinning
planting
cross-cutting

247 374
120 235
70 38
10 53
30 19
0 27
17 0
0 2
p<0.05
122 131
76 79
0 152
34 0
6 7
7 0
0 5
2 0
p<0.05

0.235+0.190 (0.04-1.24) 0.129+0.072 (0.03-0.28)

0.234+0.199 (0.04-0.90) 0.158+0.068 (0.03-0.28)
0.155+0.085 (0.05-0.38) 0.077+0.021 (0.05-0.16)
0.476+0.312 (0.14-1.24) 0.082+0.069 (0.03-0.25)
0.301+0.215 (0.05-0.71) 0.075+0.025 (0.03-0.12)
- 0.093+0.054 (0.04-0.22)
0.314+0.092 (0.14-0.48) -
- 0.070£0.028 (0.05-0.09)

0.224+0.188 (0.05-1.24) 0.118+0.071 (0.03-0.28)

0.199+0.170 (0.04-0.90) 0.107+0.061 (0.04-0.25)
- 0.151+0.072 (0.03-0.28)

0.383+0.194 (0.15-0.76)

0.170+0.176 (0.05-0.52) 0.143+0. 078 (0.05-0.23)

0.179+0.088 (0.05-0.28)
- 0.112:0.071 (0.06-0.22)

0.160+0.099 (0.09-0.23) -

z15. MEFEOABLEXEBDEAZE=(2014F11AHM520165F6 A ET)

Number of works (person-d Deep dose rate equivalent (uSv/hr) (Total dose in
Company A Company B

Company A Company B

Total
Working place
Kawauchi
Hirono
Tomioka
Naraha
lwaki
Tamagawa

Work description
tree felling
weed-whiping
decontamination
site preparation
carrying
thinning
planting
cross-cutting

1224 2143
321 864
215 86

12 143
96 55
0 66
0 6
281 442
248 220
0 529
81 0
6 20
26 0
0 9
3 0

0.138+0.095 (0.05-0.88) 0.156+0.096 (0.04-1.13)

0.197+0.122 (0.05-0.88
0.148+0.067 (0.07-0.80

0.163+0.081 (0.06-0.82)
0.179+0.159 (0.05-1.13)
0.348+0.152 (0.14-0.53) 0.318+0.157 (0.07-0.89)
0.195+0.110 (0.06-0.57) 0.134:+0.039 (0.06-0.25)
- 0.115+0.054 (0.06-0.35)
- 0.137+0.012 (0.12-0.15)

~ NN

0.166+0.093 (0.06-0.57) 0.204+0.130 (0.06-0.89)
0.165+0.119 (0.05-0.88) 0.166+0.123 (0.05-1.13)
- 0.164+0.083 (0.06-0.73)
0.299+0.087 (0.07-0.48)
0.152+0.042 (0.10-0.21) 0.159+0. 050 (0.11-0.32)
0.190+0.019 (0.17-0.24)
- 0.1190.033 (0.06-0.15)
0.127+0.012 (0.12-0.14) -
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K14, HREFEROTHKREEEB/ARE & OHEE (uSv/hr) (2014511 B M 520165F6 8 FET)
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Survey of radiation exposure assessment of workers and
contamination of local resources to support the life and production
activities of Satoyama region in Fukushima

Kouji Harada

Kyoto University Graduate School of Medicine

Keywords: forestry worker, control of exposure, forest ecosystem, environmental fate, dust monitoring
Abstract

People near the restricted areas of Fukushima Daiichi Nuclear Power Plant has anxiety for the exposure
to radiation related to outdoor work of the region, and transition of radioactive materials to local resources
such as timber, freshwater fish and etc. To clear their anxiety, we conducted 1) radiation exposure dose
study of forestry workers in Kawauchi village in Fukushima, 2) investigation of cesium dynamics in the
forest ecosystem and local resources, and 3) atmospheric dust monitoring around residential areas. 12
forestry workers (2 retired during the survey) in the village was enrolled to the survey, and wore device
that combines the electronic dosimeter and GPS logger from November 2014 to January 2017. The
additional external exposure dose was ca. 400 to 850 uSv/yr in average, which was comparable to those in
other residents. Occasional elevation in personal dose (10-50uSv/d) was observed proportionally to
ambient dose rate at work places when they worked around restricted areas. The electronic dosimeter and
GPS logger are useful tools for identification of high dose operation. Cesium-137 distribution in
Cryptomeria japonica trunk was similar to those investigated in 2013, while levels in outer bark gradually
reduced at apical region. Radiocesium levels in the soil relatively increased at the surface layer of mineral
soil layer and those in humus (F + H) layer was decreasing. Ambient radiation dose rate was 2.1uSv/hr in
September 2015, which is decreasing from 3uSv/hr in September 2013 due to physical decay of
Cesium-134, and further reduction is expected by their immigration to deep soil layer. Using RIFE1 model,
radiocesium concentration has half-life of 5-10 yrs in tree trunks. Radiocesium contents in the mycorrhizal
fungus was higher than those in saprophytes. Those levels were not corresponding to radiocesium contents
of humus in soils. Radiocesium contents in the freshwater fish also have half-life of 5-10 yrs. In
atmospheric dust monitoring, abnormal elevation of radiocesium that has been observed in the
Minamisoma in August 2013 was not observed during the survey, even after operation of incineration
facility in Kawauchi; indicating that influx of radiocesium to the area is negligible.
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Investigation into Nuclear Disaster Education programs designed to
reduce anxiety and raise understanding and awareness for Public
Health Nurses and Teachers of School Health

Hiromi Kawasaki

Hiroshima University, Institute of Biomedical & Health Sciences

Keywords: Nuclear disaster; Natural disaster; Public health unease;
Teacher of health management in school; Municipality without a nuclear site

Abstract

Over three years, this research aims to prepare a program for public health nurses and teachers of
school health with a view to helping them better support residents and students.

In the third year of research evaluations by public health nurses and teachers of school health were
conducted and the creation of the health guidance was proposed. Based on the characteristics of the
learners obtained from the first year's survey, the workshop used that new design. The workshop was based
on the “ARCS model”. “Attention” and “Relevance” were designed to advance individual learning,
“Confidence” and “Satisfaction” were designed for group work. Using discussion and role play. The
scenario was designed to enable health professionals to help residents make decisions based on actual data.

61 public health nurses and teachers of school health took part in 4 survey (the pre-workshop, the
post-workshop, one week later, and one month later). Interests increased significantly immediately after
the workshop (p <0.01) and also increased significantly one month later (p <0.01). “Attention” and
“Relevance” were 80%, “Confidence” and “Satisfaction” was 70%. Evaluation of the self-learning
material increased significantly immediately after the workshop, “Attention” and “Relevance” was 70%,
“Confidence” was 63% and “Satisfaction” was 68%. “Confidence” was significantly increased one month
later (p<0.05). Focus of the evaluation of the case study, the evaluation of the workshop was increased, but
the evaluation of the self-learning material significantly decreased one month later (p<0.01). From free
description, “Confidence” improved by role play of nurses at the workshop. “Satisfaction” was difficult to
evaluate because teaching materials are not currently used in daily work. Role play enhances “Confidence"
more than self-learning. Therefore, four cases distributed as self-learning are used as role play cases in
collective education, the self-learning materials are used as pre-learning.
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HDL 54.99 ( 13.24 ) 57.80 ( 14.01 ) 54.58 ( 13.47 ) 56.32 ( 14.30 ) 54.89 ( 13.77 ) 53.62 ( 14.75 )
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LDL 109.22 ( 27.55 ) 112,00 ( 33.63 ) 113.11 ( 30.82 ) 118.83 ( 28.41 ) 116.83 ( 19.61 ) 127.11 ( 26.86 )
AST 21.72 ( 14.67 ) 22.89 ( 12.97 ) 24.33 ( 8.44 ) 27.67 ( 15.94 ) 22.72 ( 8.46 ) 22.17 ( 6.64 )
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LDL 0. 31 -0.16 0.31 1. 00
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HbAlc

BMI DL FFPEfRRG LDL AST ALT y —GTP (NGSP) 8=
BMI 1. 00
HDL -0. 40 1.00
HPERE G 0. 32 -0. 44 1.00
LDL -0.01 0.28 0. 02 1. 00
AST -0.11 0.55  -0.16 0.22 1.00
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HbAlc (NGSP) 0.19  -0.04 0.07  -0.32 0.17 0.11 0.04 1.00
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AST 0. 44 0. 22 0.14 0.16 1.00
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v —GTP 0.39  -0.01 0.24 0. 06 0.52 0. 66 1. 00
HbAlc (NGSP) 0.07  -0.16 0.03 0.17 0.21 0.19 0.32 1.00
i 0.08 0.39  -0.28 -0.19 0.38 0.54 0.10  -0.50 1.00
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7o WMERPIWFRIRIZOWT, $51E EFRDOEZ] 1, HbAle L OMIZTHWADHERH D Z &
AURENT-, FEEE TBEBRMESGRE) (X, HDL & ORICIIWIEDMEIA, F£7-y -GTP & DEIZETW
BOMBENS D Z LRSI, FBIE THER0O L O &£ 0.3 L EOMENED HND

IR SN oo, FRIE TR 1O L ZOTBE) (X, v -GTP, HbAle & OMIZTHVE
OHBENRSH D Z LRI,
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#*8 304 DRZIE L HIMA~DEE DN (I v 2 WITAE YR ZE)

2

PIER

BMI
HDL

BN

LDL
AST
ALT
vy —GTP

HbAlc (NGSP)
BRI HEHR
B < fr

A EEH]

UL
il

HER LT HRIR

ELRR DT Ty

QU

e

TERO D& X OFeHE
MR 1 0L = DTk

24.65
50.97
146.70

27.17
41.43
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5.31

(
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123.13 (
(
(
(
(

26.94
23.77

(
(
18.57 (
(

30.72
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0.08

(
(
0.05 (
(

0.13

3.30)
10.27 )
129.80)
36.30 )
13.15)
34.44 )
47.85 )

0.34)

23.50)
17.01)
21.01)
22.01)

0.31)
0.26 )
0.17)
0.23)

#£9 SLAOEDBIEE (2015 4) L ERMKEIZ & ONRRARBIHREA TS

TS HR A BRIME (EBT 58 ERIHE (e TR D)

BMI HDL  dRfsAs  LDL AST ATy -GTP ?;’3;5 *iig R 4RI sl ﬁf;f ”%;1* f%;)fﬁ Ffl;ffﬁ
BMI 1.00
HDL -0.17 1.00
ik RE N 0.40  -0.50 1.00
LDL 0.47 -0.34 0.60 1.00
AST 0.41 -0.31 0.42 049  1.00
ALT 057 -0.33 049 057 080  1.00
y ~GTP 0.42 -040  0.64 040 062 081 1.00
HbALc (NGSP) 0.44 -0.02 018 022 051 048 049 100
BE < -007 026 -033 -0.16 -0.02 -0.21 -0.37 0.04  1.00
JE B 0.03 0.10 -0.07 -0.10 -0.18 -0.31 -0.15 -0.02 -0.17 1.00
HEIR 0.16 -0.17 001 -0.08 -0.16 016 016 -0.25 -0.47 -0.19 1.00
b -017  -019 037 035 017 016 024 028 -0.40 -0.23 -0.28 1.00
EARDE -0.25 -0.16 -0.01 -0.06 -0.08 -0.14 -0.22 -0.33 -0.18 0.17 -0.04 0.10 1.00
W B ot -020 031 -0.15 -0.14 -025 -0.25 -0.33 -0.28 010 -0.06 -0.06 -0.03 045  1.00
WEoMExe -026 -0.16 -0.04 002 011 009 007 004 -0.38 007 -006 034 046 -0.23 1.00
xr1oLEe -0.21 0.14 -0.12 -0.19 -0.25 -0.28 -0.34 -0.30 0.00 0.15 -0.14 -0.01 0.79 0.81 0.11 1.00

(3)

FIAE L~V T ARIZ G- 2 D R8N
S HIT, BRI BEE LR o

U 2= 3 03 & b

WIEEEAER LT 2 o 7 Y RO R TS E O T4 2 AT SRR &R L7z i
MU AIZELEZ (K9), MAT, VAZOSZueMEEBMLTHH 5 X, FIHFEEICEA
L 7= Muse Cell Analyzer % T, BRSO EFEA N LA (B, BEE&RE., KREFERE) B

=
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WCOYA T AHEEZFRFICEB L, LVIEWEBRODL DY A7 DLt RISV
HEEZERIELCTHLH DL 92D, /o, DBIRICHEFRE Lo 7 Y Ol %,
F 10T FHMEE SD 2R Uiz, THRHEICEAFEE TH o727, Z 2 TIXFEHLAN 3 2 Tl 50,
5 X To AR B L T35, £ 10 K0, 8l 1%, D003, BLLALT VY, B
7o, LW, O EFHI S AR R SV, Bl 2 1%, 590, Sl & Bl S A B R
Iz, Bl 3-1 0%, BV EFEHE SNSRI S To, Bl 3-2 1%, B, B, 530 Sl
[ &R S R DA AR Sz, B 3-3 13, M. KR RO &R S AL D A AR &
nic,
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#* 10 JEAFIRRE RO & SD

n=29 il 1 BhilE2 BHE3-1 $Hili3-2 BE3-3
1 - 7 Mean SD Mean SD Mean SD Mean SD Mean SD
skl - ¥ 4,21 1,70 352 115 410 140 286 143 483 1.36

b YIEZ<w - b yeTun 528 183 334 140 369 134 455 121 472 122
BMLAECW - BlLavrTu 545 133 390 094 466 108 414 099 49 118

W - B 500 122 376 133 455 150 431 107 293 103
MEL L - @Lwn 5.31 1.04 490 147 345 135 355 112 466 134
B - B3 410 157 3.00 165 321 132 428 146 252 155
bt {A) - 366 097 35 109 314 162 510 118 490 147
L - oL 393 113 272 122 445 145 276 155 459 127
R - Bu 4.21 135 517 154 300 141 297 121 452 121
3 A - B 486 122 486 119 472 107 490 108 376 1.06
Eu - £ohun 5.07 1.73 403 168 4.31 1.17 297 135 541 1.15
L - Wi 345 099 483 134 269 149 310 121 362 1.08

IV &%

(2) WITLHER CITHESWIATEERA~DT R0 2

FABAHT B 2015 FREDHEBIEIED 5 LATKREIC R % 3 f61E (v -GTP, ALT, AST) IZ
DN, HIE < BRE L ORI IEOFBIRR N & 5 alfetE R S iz, £/, v -GTP IZ oW\ T
EAMEVIE L 100%EE T 5 FRE KLV IRWERTAEET 2 L EXL2HmL, HDVENI LR
WES DR B D ATREMED R ST,

7o7E L, BEEEE AR O N DHERP e EORFREORER LRSI oot 2
DRI, BT ORGSR T 2 R b S D, 72 L T AN 184 L Vi o iz, &
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(3) VA=a oL KkiEt
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ET DT TIIMA R VE Y R, BRI A A=V L LT TE 0TI RN EE 2D,
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DETCMEDORNEENPEATE L E U D, — T, A = ZAEEIZE U TS E TG
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VABEBEATOMLENH D, THICEY, KOMBRY AV aia=br—a VTP TAD
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5AH TIIEMEZ, B, 2280 X 5 ISl S A br S, 5l &, BIEERSE OB RIS
BEOYTHEEANDRELT, VA ITHLLERD D,
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DRRERD ET—EOERN DD LEZOND, A%IE. EESCHSEO X 5 IR MMES
LEETEENLS e L PR OBEE AL TV ZENRY RAa o Rnb EB LN
b, —JiT, 2014 FEDORFE T, WIE<BEIZOE AHZ 0 FH0.14mSy TH Y, THUFELL
BRNZEBIEMTE D, 202 EnD, A%IE, BIT<KHEREEREICER KL T ok
IV, HE<BMELZERLOOL, BIHBUSMNC bR IFET D, EiFE LT EToY
AZAZVWZHZMATENSITHFERFHIC E@ UL L TS ZEDFNEETHL EBEZ HND,
EDTDIT, AR TIEM L TE/o A = ZAHED L O ITR PR RIS DS 23T
HIZ LR, BRI EEAWEEREZTH L, BT oY ERRIHT S LR, e D
URAZ 2R L THEOICHL L T 72D BRI D EBEZBID,

Flo. ARBFE TIIHBSRRIC T 2B A RET 572012, (ERL7cEl = 7 Y DIEIEE
fTole, BIELIZZ EICED, #lar T X NETURCFHALLT VLD Loz &
BRDOHMND, TO—FTAHARICEHLT, BHZLELONTLE YO RENH -T2, VA
DBLSEHIE, Bl =T Y 2R - BEIEL Tk & T 5D Tlde< . EIE L-8E b FH
LCMYIEL, a3a=—varafTo T ZERMBETHDHEEZD, U ED L HIT,
JEHFRIZT T2, ZOMD Y A7 SRV PR 2 RISk T 2 BRA RS, VKL aIa=)
—varvELEoTWK ZENBEETHD EEZD,

BN, BT R2VRR 2RI 5 2 Lk, OSREERICER T 5 2 L & @QfEERHTa T
B&hhos BEFTH) ZEERIRTLIIELEEIZENTED, ZNET, (1) TIHEREHE
M OUTE) LWL, RMIRZMEEEEER B ORED =D, K% - 0 P EEICET I It
T 5 KRR, B (bo o2 FE L=, (2), (3) TiE, M CEr2 T 540
LWL, SEEMN TEHERIT TV D OEZHIRL TOIEKRER EORREZHET 5 &
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Implementation and study of risk communication by

considering the pluralism of risk

Keiichi Nakagawa ™, Yujiro Kuroda™

*1 Department of Radiology, The University of Tokyo Hospital

*2 Department of Public Health, Fukushima Medical University
Key words: Risk communication, Cancer, Radiation

Abstract

[Background and Purpose] After Fukushima nuclear disaster, more than 6 years have already gone by.
Currently, the designation of exclusion zone has been lifted in some autonomous communities. Hence,
in light of the return of displaced persons to their village, risk multiplicity needs to be considered.
Among risk of many factors, it is necessary for risk of radiation exposure to be considered on the basis
of actual measured values. In this research, we have examined how to perform the risk communication
based on risk multiplicity to contribute to displaced people’s figuring out if they return or not. To this
end, we have studied how risk communication based on consideration of risk multiplicity should be
conducted from the following three viewpoints: (1) Analyzing temporal change of health status for a
health promotion program (Administrator: Fukushima Medical University); (2) Providing advice for
behavior based on personal exposure dose; (3) Carrying risk communication into effect and facilitating
the optimization of risk communication.

[Methods and Results] (1)Refer to the separate sheet. (2) We analyzed the relativity between the doses
and the health examination data. This analysis has shown that the hepatic function correlates with the
dose index. (3) We performed the risk communication using visual effects (the three animations contents
we made in our first year and cloud chamber for radiation visualization). Many people favorably
responded to our three animation contents, however, some people cannot understand because of its fast
reproduction speed. So we divided the three animation into five parts and reduced the speed of these
animations. As a result, we have gained more detailed evaluations. For the future, we will proceed with
reduced anxieties by getting more and more people looked at these contents.
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2 < OEFREEZIZ T D (4241,2014),
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fEFEIRREDS TRART & b b7y (22%) ) (Zxt L [ LEEFEIRE S 22 o 72 (52.4%) ) 13k
WIHEFRIRREDN LS 2o 72 (16%) ) &, EFRRRENE L TWD ZERFMR 5, £, &
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FTRNR (43.2%) 1, NEARCYIBI T LT/ -72 (41.8%) ), =L C ERNHE D &
T (425%) | E WS TEERRE LN TR Y, Eilnd OO SR 2l ~DF 2L
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FEEFIZOWTHERZIE, OQBMEAGN I ZADOHEEICELERD, ¥V 7 77 % Ei T
XHXICRDETHD, FEIMOTL—LT—2 L LT, I—bNbU v D4 EpE
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Abstract

The aim of this study was to collect data to assist in the development of a model that will support
evacuated residents of Namie Town in Fukushima Prefecture in rebuilding their lives and returning home.
Some specific goals are to alleviate residents’ concerns about the health effects of radiation, enhance their
satisfaction with their lives, and prevent earthquake-related deaths. A survey of evacuees including mothers
raising children, educators, and elderly residents was conducted and the following results were obtained.

Radiation education was hindered by a lack of knowledge about the health effects of radiation and
whole-body counting (WBC) tests. Study groups were therefore held to support educators. Educators’
knowledge was enhanced through these study groups and educators developed learning methods to pass on
their knowledge to students. A system to share answers to questions and teaching materials must be
developed going forward.

A survey of the issues facing mothers raising children showed that approximately half of mothers felt
concerned about the effects of radiation on “water” and “children” after the nuclear accident. Mothers from
Namie Town also had significantly more concerns about interpersonal relationships and significantly lower
quality of life in terms of general health in comparison with mothers from other regions. Mothers raising
children require opportunities and places to exchange information with other mothers living close by.
Child-rearing consultation services were highly rated, suggesting the need for ongoing support moving
forward.

Among the elderly, no change was seen in attitudes toward radiation; however, 38.3% were concerned
about radiation upon their return home. Health issues arising from less time spent outside and fewer
opportunities to exercise following evacuation demonstrate the need to support activity and exercise in the
elderly. The results of locomotive syndrome risk tests and other examinations in elderly residents of
temporary housing unit “A” indicated decreases in muscle strength and balance ability and reductions in
locomotive function in these residents. The mean visual analog scale score for program satisfaction was
88.4£7.5.
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Internal radiation doses of cesium in residents of Namie Town have been decreasing gradually and
committed effective doses are about 1 puSv, and are thus presumed to have very little effect on the human
body. Most residents in whom radioactivity has been detected are men aged 50 years and older, in whom an
upward trend in mean internal radiation doses has been seen. The total number of tests of food brought in
for inspection has decreased; however, the increase in the rate of detection of radioactivity is presumably
the result of residents selectively requesting inspection of foods in which radioactivity is likely to be
detected.

Based on the aforementioned results, we have proposed a model for supporting evacuated residents of
Namie Town in rebuilding their lives.
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1 wER WETBIOMHARET) —BERICE T 2mENAE (20164F7-12H) ~ORIZEE OERBME TG B ARTE GRAA) 2014F0& 0
MIZEE & DL

kT (N=279) PAFAIG T (N=245) fEIAEE (N=524) HHA (N=852) fRER vs HHEARD

% N % N % NI % N bl (PE . x 3Rk
i)
PRI (Z2tE) 50. 5% 141 51. 8% 127 51. 1% 268 51. 4% 438 0. 969
i (%)
20-39 28. 3% 79 20. 0% 49 24. 4% 128 27. 3% 233 0. 270
40-64 50. 5% 141 49. 8% 122 50. 2% 263 50. 1% 4217 0.977
65+ 21. 1% 59 30. 2% 74 25. 4% 133 22. 5% 192 0. 262
e (BERE) 69. 9% 195 66. 9% 164 68. 5% 359 72. 2% 615 0.172
T (BLRELE) * 33. 7% 94 23. 3% 57 28. 8% 151 33. 2% 282 0.120
HERE DI 70> B DHR S 0. 4% 1 44. 1% 108 20. 8% 109 - - <0. 001
B KO
45 DT 0. 7% 2 4. 9% 12 2. 7% 14 0. 1% 1 <0. 001
F @ DOWE 16. 5% 46 42. 4% 104 28. 6% 150 2. 7% 23 <0. 001
Fh « MADIELE 4. 3% 12 40. 4% 99 21. 2% 111 2. 0% 17 <0.001
SRR FACIRF DR (OR) sk 37. 6% 105 52. 2% 128 44. 5% 233 31. 5% 268 <0. 001
R F AL I A OB~ D 35. 8% 100 50. 2% 123 42. 6% 223 13. 8% 118 <0. 001
REE (R) ek
BRDAETRE~DHE (R) ok 23. 7% 66 52. 7% 129 37. 2% 195 4. 2% 36 <0. 001

* HH AT Tl 2 4 23 RIRE.
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#£2—1 wWEERE EBEHBLIOEMET) —ERICEBIT ADSM-IVIEMHE LR O12, A HRE (Q0164E7-128) RS B A
e (HAA) 2014304 & o Hlk

AT (N=279) FAFAMGT (N=245) fEIAFE (N=524) HAA (N=852) R vs WHAD

% NI % N % N % N belge (P fE. x 3R
i)

KIDHTEY—FR 2. 5% 7 0. 8% 2 1. 7% 9 2. 5% 21 0. 481
AN AL 0. 7% 2 0. 4% 1 0. 6% 3 0. 5% 4 0. 907
IRV —FK 0. 0% 0 0. 0% 0 0. 0% 0 0. 2% 2 0. 708
Rz IR —FK 0. 0% 0 0. 0% 0 0. 0% 0 0. 0% 0 NC
RO AR e 0. 7% 2 0. 4% 1 0. 6% 3 0. 2% 2 0.575
R= vy 7 EE 0. 0% 0 0. 0% 0 0. 0% 0 0. 2% 2 0.708
PTSD 0. 0% 0 0. 0% 0 0. 0% 0 0. 2% 2 0. 708
e sl 0. 0% 0 0. 0% 0 0. 0% 0 0. 1% 1 0. 802
AR [ 0. 4% 1 0. 0% 0 0. 2% 1 0. 2% 2 0. 664
TV 3 — AL REE 0. 4% 1 1. 2% 3 0. 8% 4 1. 2% 10 0. 658
SN aWiR 3. 2% 9 2. 4% 6 2. 9% 15 4. 6% 39 0. 160

NC: FHEAEE,
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#2—-2 WBER WEHBLOFHEET) —MRERICIIT HDSM-TVEEHZE B O 5 FEMA R R (20164E7-12) « AR A B AR

& (HEA) 2014304 & o i

kT (N=279) MRS T (N=245)  fREIREFEE (N=524) HHA (N=852) fEER vs AARD
g

% NS % NS % N % N P AE (x —3RARIE)
KHIOFTE Y — K 3. 6% 10 1. 6% 4 2. 7% 14 3. 3% 28 0. 652
AN AL 1. 8% 5 2. 0% 5 1. 9% 10 1. 1% 9 0.272
IRV —FK 1. 1% 3 0. 4% 1 0. 8% 4 0. 2% 2 0. 300
Bz IRy —FK 0. 0% 0 0. 0% 0 0. 0% 0 0. 0% 0 NC
RO AR e 1. 1% 3 0. 4% 1 0. 8% 4 0. 4% 3 0. 507
W=y T fEE 0. 0% 0 0. 4% 1 0. 2% 1 0. 5% 4 0.717
PTSD 0. 0% 0 0. 4% 1 0. 2% 1 0. 2% 2 0. 664
N> sl 0. 0% 0 0. 0% 0 0. 0% 0 0. 1% 1 0. 802
AR 22 [ 0. 7% 2 0. 0% 0 0. 4% 2 0. 6% 5 0. 907
TV 3 — AL REE 1. 4% 4 0. 4% 1 1. 0% 5 1. 4% 12 0. 638
SN aWiR 5. 0% 14 4. 5% 11 4. 8% 25 6. 4% 54 0. 297

NC: FHEAEE,
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#2—-3 WwWER EETBIOEMEET) —BERICEIT 2DM-TVIEME RO E 5 FROFHIIER (201647-12H) : HIUE

FRORGE B AR (A A) 201434 & O i

faET (N=260) PR T (N=230) MEEAFEE (N=490) HAA (N=721) R vs WHAD

g
% NS % NS % N % N PE (x —3RMRIE)
KHIOFTE Y — K 1. 9% 5 1. 7% 4 1. 8% 9 2. 5% 18 0.573
AN AL 0. 8% 2 2. 2% 5 1. 4% 7 0. 6% 4 0. 206
IRV —FK 0. 4% 1 0. 4% 1 0. 4% 2 0. 1% 1 0.736
Bz IRy —FK 0. 0% 0 0. 0% 0 0. 0% 0 0. 0% 0 NC
RO AR e 0. 0% 0 0. 4% 1 0. 2% 1 0. 1% 1 0. 656
W=y T fEE 0. 0% 0 0. 0% 0 0. 0% 0 0. 1% 1 0. 846
PTSD 0. 0% 0 0. 4% 1 0. 2% 1 0. 0% 0 0. 846
N> sl 0. 0% 0 0. 0% 0 0. 0% 0 0. 0% 0 NC
AR 22 [ 0. 0% 0 0. 0% 0 0. 0% 0 0. 1% 1 0. 846
TV 3 — AL REE 1. 2% 3 0. 4% 1 0. 8% 4 1. 7% 12 0.313
SN aWiR 3.1% 8 4. 3% 10 3. 7% 18 4. 7% 34 0. 465

NC: FHHEREE,
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#3—1 EER EEHBIUOMMET) 2B 2DSM-IVEEFE LR D12+ H AR OB IR
(20164F7-12H) (N=524) T

v Xt 95% {SHE X A EMR
TR el

PERI (1) 1. 22 0.50 2.96 0. 660
i fln

20-39 1. 00

40-64 0.36 0.14 0.95 0. 039

65+ 0.13 0. 02 0.63 0.012
WEHE X D DRJEE (1TV) 1.23 0.35 4.34 0.751
oA (BERE) 0. 64 0. 26 1. 55 0.319
T (FRLAER) 0. 44 0.15 1.28 0. 132
=K EFORRER

ERSX2IpN 1.32 0.14 12. 29 0. 808

FROWE 1.43 0. 52 3. 88 0. 488

Fl « MANDFLT 1.29 0. 39 4,24 0. 677
JFSE FH R D2 (OR) 0. 47 0.16 1. 40 0.178
R F LI A OBER~D A% (K) 4. 07 1.26 13.21 0.019
BRDOAETFE~DEE (R) 2.29 0.83 6. 28 0. 108
sk (FEFERS) 0. 49 0.15 1.58 0. 232

T 122 AHFREIX1561.
* p<0, 05.
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#3—2 wBEER EEHBIUORMET) (2B 2DSM-IVEEFE B O 5 F AR 0 B K
(20164E7-12H) (N=524) T

Fo Xt 95% {SHEX ] A EMR
TR FR
PRI () 0.79 0. 26 2. 40 0.676
i (%) 0. 253
20-39 1.00
40-64 0.77 0.21 2.75 0. 683
65+ 0.16 0. 02 1.53 0.111
WEHE X D DRJEE (1TV) 1.48 0. 26 8. 54 0. 661
wEaA (BERE) 0. 45 0.15 1.41 0.172
T (FRLAER) 0. 22 0. 05 1. 09 0. 064
SR DORRBR
5y DT A 0. 00 0. 00 NC 0.998
FROWE 3. 58 1. 02 12.57 0. 047
FIE - FADIEL 1.75 0. 37 8.23 0. 477
JFSE FH R D2 (OR) 0. 82 0.19 3.55 0.788
R F LI A OBER~D A% (K) 5.81 1. 16 29. 12 0. 032
BRDOAETFE~DEE (R) 1. 16 0.30 4.53 0. 830
sk (FEFERS) 0. 22 0. 04 1.31 0. 096

T SAEMA A L2501
* p<0, 05.
NC: HEETE oz,

320



#3—-3 wBEER EETBIOMEMET) (2815 2DSM-TIVEMHEZE RO F 5 H [ O Fr 38 E O B
HEER (20164F7-12H)  (N=490) T

Fo Xt 95% {SHEX ] A EMR
TR ErR

PRI () 1. 49 0. 49 4. 48 0. 483
i (%)

20-39 1.00

40-64 0.38 0.12 1.17 0. 091

65+ 0.07 0.01 0. 65 0.019 *
WEHE X D DRJEE (1TV) 1.63 0.43 6. 24 0.473
wEaA (BERE) 0. 50 0.18 1. 39 0.182
T (FRLAER) 0.25 0. 05 1. 14 0.073
=K EFORRER

ERSX2IpN 1.48 0.16 14. 04 0.733

FROWE 1. 80 0. 57 5. 66 0.315

Fl « MANDFLT 1. 66 0. 46 6. 05 0. 441
JFSE FH R D2 (OR) 0.89 0. 22 3. 60 0.874
R F LI A OBER~D A% (K) 2.21 0.51 9.47 0. 286
BRDOAETFE~DEE (R) 2.33 0. 68 7.96 0.178
sk (FEFERS) 0. 53 0.13 2.14 0. 370

T EKANEMIREBOBEED & 2 H 3401 2 Fru Tz, 5 ER OFHIFEAEL 131841,
* p<0. 05.
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#F4—-1

fEER—ERICBIT 5 12 » ANOM L ORBHEERED VD | 72 LN AT OOEERMBEIC X 5 EZ2%E (2016 4 7-12 A)
EAERS 2014 4FFR A & o bk
kT P FRS T ik At AR R vs HH
% N % AN % N % N Ao ig (P E)
12 7» HNOA] B ORGP EDH D
(N=9) (N=6) (N=15) (N=39)
FEPRELE 44% 4 0% 0 27% 4 15% 6 0.572
Z OO ERT 22% 2 17% 1 20% 3 3% 1 0. 107
WO [EFfi 56% 5 17% 1 40% 6 18% 7 0.179
12 5 ANO B DR B L
(N=270) (N=239) (N=409) (N=813)
FErhRH= 2% 5 2% 5 2% 10 1% 8 0. 080
Z DD ERT 2% 5 1% 3 2% 8 1% 9 0. 349
WO [ERT 2% 6 3% 3% 13 2% 13 0.111
e
(N=279) (N=245) (N=524) (N=852)
FErhEL = 3% 9 2% 5 3% 14 2% 14 0. 265
Z OO ERT 3% 7 2% 4 2% 11 1% 10 0. 257
WO ERT 4% 11 3% 8 4% 19 2% 20 0.222
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F4—2 WERAERICTKT DiEE 5 R ORFIRREF I O A BRI A7 D ORFRRBEIC X 5 Eihs 2=

(2016 £ 7-12 H)

R 2014 FEFAA & otk
kT PR RS T i R EEt AR BEF vs HAAX
% N % N % NE % AN# ok (PE)
% 5 AR O RS HREETHIE S 0
(N=8) (N=10) (N=18) (N=34)
FErhEL = 50% 4 40% 4 44% 8 18% 6 0. 081
Z OO ERT 25% 2 40% 4 33% 6 6% 2 0. 027
WO [EFfi 50% 4 60% 6 56% 10 21% 7 0. 025
W2 5 AR ORI ERTRIFIE 2 L
(N=252) (N=220) (N=472) (N=678)
FErhRH= 2% 4 3% 6 2% 10 2% 16 0. 737
Z DD ERT 2% 4 2% 5 2% 9 3% 19 0. 958
WO [ERT 2% 5 5% 10 3% 15 4% 30 0. 888
e
(N=260) (N=230) (N=490) (N=721)
FErhEL = 3% 8 4% 10 4% 18 3% 22 0. 454
Z OO ERT 2% 6 4% 9 3% 15 3% 21 0. 783
WO ERT 3% 9 7% 16 5% 25 5% 37 0.812
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Research for monitoring changes in radiation health anxiety and promoting
the countermeasures in the Fukushima Prefecture

Norito Kawakami *
“! Graduate School of Medicine, The University of Tokyo
Keywords: radiation health anxiety; depression/anxiety; PTSD; Fukushima; health checkups; secular trend

Abstract

Aims: The present 2016 study investigated if prevalence of mental disorders increased in the non-evacuee (general)
population of Fukushima prefecture, and factors associated with the prevalence.

Methods: A sample of 950 subjects was randomly selected from community residents aged 20-74 years old of
Fukushima prefecture (Fukushima city and Minami-soma city), using stratified random sampling based on the
population registry. Interviewers visited these subjects at their home and conducted a face-to-face interview using
the WHO Composite International Diagnostic Interview. Diagnoses of 10 common mental disorders were obtained
from the interview: major depressive episode, dysthymia, manic episode, hypomanic episode, generalized anxiety
disorder, panic disorder, agoraphobia, social anxiety disorder, PTSD, alcohol use disorder. The interview also asked
sociodemographic factors and disaster-related factors. The 12-month prevalence and 5-year incidence were
calculated. Data from a non-affected community population of the East Japan from the World Mental Health Japan
Second Survey (n=852) were used for the comparison purpose.

Results: The number of respondents (response rates) were 279 (55.8%) and 245 (54.4%) from Fukushima-city and
Minami-soma city, respectively. No significant difference in the 12-month prevalence or 5-year incidence was
observed between the samples from Fukushima and the East Japan. A clear peak of the incidence around the year
2011 was observed only for the Fukushima sample. The 12 month prevalence was double for respondents who
experienced strong anxiety over radiation effect during several months after the nuclear plant accident, while the
5-year incidence was not. Seeking medical treatment was significantly more frequent in the Fukushima sample than
in the non-affected East Japan population.

Conclusions: The incidence may be temporary increased in the general population of Fukushima prefecture after
the nuclear power plant accident. However the 5-year incidence or 12-month prevalence may not be greater for the
general population of Fukushima prefecture. Medical treatment for mental disorders seems facilitated by either

community effort or increased radiation anxiety in the Fukushima prefecture.
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Establishment of a comprehensive radiation education system

using e-learning in Fukushima ,Japan and Asia.

Kazuko Ohno

Kyoto Medical Collage of Sciences
Key words  : E-learning, Radiation Education, Nuclear Power Plant Accident

Six years have passed since a nuclear accident occurred at the Fukushima Daiichi Nuclear Power
Station, operated by Tokyo Electric Power Company. The recovery of Fukushima and affected areas
area continuing. However, disaster prevention parties and general physicians don’t have enough
knowledge about radiation and radiation protection.

A major factor is probably the lack of information available allowing people to understand the
situation for themselves.

Nuclear physicians and radiation protection experts created an e-leaning system and a booklet to
promote measures to counter radiation.
We chose the following six contents.
1. Radiation All Around Us 2. Types of Radiation 3. Effects on the Human Body 4. Radiation
Protection
5. Radiation Standards 6. Using Radiation in Health Care
The aim of this system is to provide simple explanations using simple words. People can feel free to
skip to topics of particular interest. We created this to try to explain what we have learned about
radiation in terms that can be easily understood by those learning about radiation for the first time.

This system will be helpful for people thinking about the issue of radiation effects.
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Analysis of Potential Factors Associated with Anxieties over
Radiation Exposure for Establishment of Semi-Custom Risk

Communication

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

Keywords: Risk communication; Social background; Semi-Custom; Anxieties; Focus group interview;

Qualitative study

Abstract

Although many experts have made efforts for radiation risk communication, radiation
exposure fears stemming from the Fukushima Daiichi Nuclear Power Plant accident
remain deeply rooted. Anxiety characteristics vary with social background, which makes it
difficult to deal with the radiation anxieties. The purpose of this study is to clarify the
potential factors associated with radiation anxieties in groups with various social
backgrounds and to create semi-custom risk communication packages.

After obtaining informed consent, we conducted focus group interviews (FGI) with
Fukushima residents from various social groups including evacuees, emergency
responders such as firefighters, government personnel, medical staff who dealt with issues
related to the Fukushima disaster, and soil decontamination workers. The narrative
comments mainly about the following two facilitation themes were recorded. a)
“Fukushima disaster and your role (at your workplace and home)”, and b) “Disaster and
health including health issues related to radiation exposure”. After transcribing the
comments, we examined the potential factors associated with radiation anxieties using two
qualitative study methods; the software of “KH-coder” and the Steps Coding and
Theorization (SCAT).

FGI was performed for 133 persons. Categories and words extracted in this study may
include potential anxieties that are characteristic to each group. Our analysis also
suggests that there are anxieties that are common among the groups.

This study is ongoing, and we are planning to conduct more FGI and continue the
analyses in order to establish semi-custom risk communication packages.
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ORWHO OR a—7v~ R &A% OR ECRR OR JCOF# OR FUEH H# OR FEHEER
OR EGRF# OR (1RF AND (H3 OR LUFFE OR ) OR R OR RRES OR R2F
OR {R%% OR AT OR ##|ZE OR R OR fEIRE OR BEkF OR ALES 2 OR &
EH3E OR izl OR KRS OR #IFAFE OR 74— OR REfifk OR FAIFTH OR
W5Z .35 OR FEAHEE OR EX=F OR EX =i OR LMK OR AFF

2,183,237

HEKIR OR KES%E OR (HE AND (8K OR 3BiZ)) OR RE OR REHIR
OR 12 ¥4 OR (X AND (X OR HR X OR #EE)) OR #JI|%i% OR w)ll% 4 OR
R I1#%4% OR (Il AND (JX OR A OR E— OR f&kR) OR /Mid
OR /MBI OR /NHSE4 OR (M AND (GRX OR R OR #435)) OR (LI F#i% OR
W4 OR (IUF AND (I OR #—)) OR B #1##Z OR B#f 5% OR (F#f AND (R
R 100%|9R 5)) OR EchZE & OR (Hth AND (JR#] OR #£—)) OR (I&# AND (S+—F Xk OR 3.416.940
fER OR [£)) OR AEM OR &’7 I OR &/l OR FAZ4X OR (FA AND {Z=£) OR /% 10, )
>4 U IAF— OR/NAE— OR b7/l OR BLL OR [A3A OR (B & AND %) OR X
4 OR BiZ OR 4 thB)# OR Sth4E4E OR (45 AND (5K OR R#BX OR #2)) OR (A
% AND (%8 OR $7f#fl OR 7)) OR ;2EH# % OR 254 OR G2H AND (FEILI OR &
%)) qgft (&M AND — A)OR FEE OR hayano OR team nakagawa OR ¥ 7155 OR 15T
F&

5,462,070

2,914,965(3,167,518|3,596,224(1,677,476| 18,066,187

=5 49,998,793

TR OR RJIIE OR (RJIl AND &47) OR 4855 OR JRET OR /& OR U7kt

OR (128 AND (EEX OR EEF4X)) OR R EEFZE OR EHAE OR FRIRAA

OR Fk#A5A OR {RIZ1IE OR &%) OR radiinfo OR E5L DS OR LHiR

OR & OR % OR B EAT OR &7 OR (WBG AND OR 7R— LK

S 100%| 0R <E—2%+v+ OR BABYSCAN OR “BABY SCAN" OR Babyscan OR “Baby scan” 3,888,592|2,821,412
OR BabyScan OR “Baby Scan” OR (4% OR #(£<) AND (8% OR % OR &) OR
(1855 AND #Bt) OR iEilfBt OR /NEFHMRE OR T 7 Ikt OR ART#HBE OR FES/E
Al OR AR OR &I OR /NEHE OR FIRFEE OR MM OR AF Kl
OR MHEF £ BT OR TP OR 4 H¥HERE OR ERFHRAT OR BRI
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JRFEF I AL BRI N TE, BB —IRIE DR 4 2 2 23 2P L & biZ, HEN, JR
T A - RZRE. BURBEBN O RE DN IFEBMIC AL IR Y Bl ST\ e, Fil O R E - B
BRORERT — 22OV TIE, ENESMEFORESHKARKRERT — A 77 —FX—2
K0, R FAATFTanINELCT— X 2R LI, L LD, 2 OF—X X, POF 7 7 4
NTHYRPDL, TORMITBRLELE AT v o LEMBEOEWE BT —Z ThHO | 722X
TEIZSH FAX D IR L7=D0E5EDIXN0 O, L bV T —2 b I, E17
— A RX=Z2 L L THATEZ 9 b DIF% <13, X TENEEATWD L5 RHIRT LR
ZTre EDOZ ) LT —2RAEDOH Y NI HONTIE, ¥ ThUMEREN-2bHY., 7T
A ABRIZBIT BIEHRA & ZDORERERICONWTHEEL RS LB, BIGLETF—Z 09
H, THFALNT—ZELTHMTE D —HObLDIZONWT, HFHGEOHE - T OB % (BR)
HAF 3 ATEFEIMNEL T,

WEHE X 2 & T M FE O BLHE 5 OTFHIC OV T, Y HEHE & RS CR - D& 25 Rk L7
ST R FRITIE MU A KT 5 &I, FHOYRE)IS LI RBERE DA B a— 21T\, fif
kR L 0TV abEaRA AT, 72 twitter T— X ICKBENT-HROKIEGE E AR EE D 512,
TR O YT B DA BICHOWTI R T —2 L LTx & DT,

C. oGS 2 L 72 P ds L OYRBE O R

INFETOMENLFRL L TOEX & L IR TZ2OIEFNEEZATTE Y, 91H
DE X & L CIER R AR ER OF RO ITFEICET S 2V, £ 2T, ERm AR08 X
R HESESOEIE & twitter EOISIT OV TR L THENT LT,

& D IHE B N OJF B ClEaBEEE ik 2> & 30Km BN & o 72 | FFHE 1 SRR A B O 5 Bh 3 BLBR 2
VY, EBEFEARE TR AR CIX BB EMEIT 4 4 FTRD LR, 20%Z< OHEE 2%
FANS TITEFEMAELA L VIGEL TWDH, FHENFEME TR EWEEISEME L 72 PR &
X, A= VR T o R ORERCH RS OEFCRBUZ OV TR EREE 217> T\ b, £
T, D DEROW KBNS T twitter T — X SRR, T2 H:T 5,

D. EHEETE O

2011 AR IZ A AR KGR K DARE IR S AL 72 i+ EEE - JRJE - AU R BIEAR IT, 2012 A IR AR FiR AR
FEWIZED &, 915 JRICETDEDOZ L THD Y, TOPRT, JFH - HGHREREIX 370 L Sh
TW5, 2 TIRHFEEERD 2011 £ 2 R LEENFRIR L0, & 5ICHRFEEAE R
I SN TR S ENEREEEMAEENAFE LW ZINZ, 322 2V A T v 7 LT,
ZOWFRRIE, B38BT 130 s, f 55— IR Fhiz 38 iRl AR - I RE 26 5. KU RRE
Phi 64 i CThholz, ZOMIT, =RAF—BEROMENL, T/ 74V HEBEE 5,
FHtE ED XD RARDPFFCHENTNETIRDITIE, BITHREZTARLILERNH DD, —HO
NA M2 T —ZERE B E RO O IR BIRE B> 5 1350 5 A R 72 5> > 72, Amazon
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FERELEBRLTVWASEEZ, ThEEEICED L D RANEREZIER Shrael k(&
2), [AFIC, BEHL O twitter ETOHIRZMEE LT,
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(ffm B~ DBLIE)

ASEIOFFETIEEEIC, AN TWAIEFRE S LI+ 50T, fmEm CoOMBEIXRY, 7272
L. twitter T —XIZIXE AL bE £, TUITIEN78 D negative BNR L EEND Z E N LM
270 LHERIND, MRITAMEICRKBOBLEZ Lo L, #EICERL Tk, BAREHRD
PN KRIROTEEELL D,

I1. AFgehs R
A BUFREROT—4%, BXUOREROT —& OIE L il

BEANFET —Z O 2D TNWDE L ZATH LN, T—FNHYWEEZLDOLDONEL . FFED
WILSCEURF O ot BEEHERICET 2R ENZ <. RSB D E T 250l ik, &
HRANCEE L7 b D EN—H AN, 2L LTiEe LAV d o7,

— 07, WEBROBEBRICET T —2 L LTE, IERAIEORFEREZMILHE LT, &
BRTOXMRBOMEBENL LT UV U T E2TRI ELEBICERE RAAFTTLI ENTE,
FEERGEHE O T — X 2O TE, FHHR I Alcbl--> T, BEOHITAR, £/, B 1)
WZRRFNT =2 L L TEEOLNTWD, F7o, BUNHREEEOLBICEE L oxtis & LT,
HEREDORLD &0, BT L CH L7cilER EORUNEHEI N TSN TED
B COFROEEZREA LA 2 BT HEERT — X 2HTW5, &R IRROBERRN A 5 %
% ETIE, BICHEIRICHT DR EZOEE D &0 ) P Tide . BREISREEE 2 (e B o
WS, WL ORI AVRESS . MEEEE & OMiBh A &\ o T I DTG B A D BN B D &
DT RRALALHY, HROFEERRD T TIER A TIRVEMORNZE 2 THIRT S 2
ENEETHD, BoONEFHEMRT — %%, tvitter 7—XICAONIHRONIGAEE 2% BT
DIEBEERL L T 5, BHOWEZNET D8 E LT, Mo TdH 285 R#W O DVD MEhilhk 2 4
FERIZIEALIZOT, ZONAEDOHEFHIREE L TREEZOHIZEICET 5,

B. {REEHEFES - AR AF R OGS

INETOWEND, FR LV TOEIE L L TUIREEES OB NEET AT TS, £
7o OB E L U CIER S AR OF R ORINIIHFEICET 5, 2 2Tk, ERE AR
DO X LREYFETE OB X X LT 3 IR LTz,

KL, £FE4F—UV— FOBHELZARNCEF LI 77 ThbH, RROKITEBIETH
EHL7ZHDThD, FMAIL, & tveet ITH FNDHFELZ VY, tweet FHADFHLLEZ RN T 5
728, Jaccard (R AR Y U TROT-H D TH D, Jaccard (7L, EEHFELUETH, 250
tweet Z A, BT 5L, ZNEFNICEENLHEBEBOEGEZHNWT, RIATRDLEND,

| AICEENDIHFEOEA) N BIZEENDHEBEOES) |

Jaccard &%=

| AICEENLHFEOES) U BIZEEND HIEOESR) |
MEXHEFL S X, £ DOHEAOHERBAEWRT 5, Jaccard FREUT 0~1 OFIFHDOfEIL T, 0 T3tk
REFENGENT, 1OHATETHEUHEETHRIN TN Z 2R L Tn5, M3 AICH
T=NRN=0HV, 0DHFEF T, 1 DHERITRD L ICHFEMICAEZELEETWD, B4
TH tweet MOFHLUERIESEO~ vy 7 TRLTHY, TROKOBBEELRD 7 Z 7 LE50ED
ZET . ENEND tweet DEDKFHIIHE I NI L DONETELT ENTEDL IR LT,
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100
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1000 S
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X3 3.11 LAREDpERMG NFBH 22 RMEWELSS OIEENZIET 5 twitter (2

PERHG AR ES T, 201143 A 14 A B R~A EEREREL WS >V 3 A 15 I 1S
JRF- 715 BT (B S RF) FH D= DI STz, HOWVIEXZOBENNH HIERY H 5 Wiz
HHOLHEDTZHD Al %77 L. 3 H 16 BT THEIC L A HSHREIRICOWTOELTE D
AU AT - AL P e ~D BN FRICREFLE I b ) U AIZHOWTO) 1 272 L, TARANRE (B
EomdR) BER O NNCHN R A~DOEEEBICONTLET I EETH Y FHEALE LTS, F
7o 3 A 24 BITIZERTEKIG OKICESREME PR SN E D=2 — 2% 5 1T T [KEKIZ
WTLDE L TE O N D8R « AT LME~D TR & LT, THIRE AT - Sl otEn
RV KB AR ZE KA T, BHERZR D ONTHR S 2 A (B I E ITE Z bV EHEE S
NET, £, BAZFHE L TOANRITREHEEFITEZ b EffEsnE T EERLTW
%Y, ZOBMOEICHT S NTRE <, 4000 fRITV tveet RNEFESLNTWD, 7272, LD
PERHm NFHF 2 OB & IITRE 7 tweet 1372 <. PR OWHNEE ~O RICIRE STz,

—Ji, REMEERICB T D tveet BUTMRIEIT ZIZ EL < oy, BEMlicbz> TiFasI AL
To LHEZR S LD tweet VTN D, BUER X IZREMH Y2 H 50T THS L O Q@A) I2F
HEONTEMICHT AEIZE T, RIGOKRENSTZEDIZHOWTIL, tweet WA ZFEMIIHRE L AT ER
RN DWEIRFEEE -T2 BIE R E% . T, AMREHEZRLIZ, EESTLEO THRITT Th 5, &
O LOFHEE L Chltt L7z HEEO FICiX, Fi AR @ — 3L X —IERF e 2o IhTun
oo TEL LOHORBSHR] Lo 2 FER ISR T 2B RPN, ZHUTKT D tweet
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Hh— SN TWEL S THD Y, 2D LT, tweet THHMD AL T2 AEOHHICHT-> T
X, 7077 LAOMBEST TETITIW DB BN DOFERZFB T AREELH D . LV IEf, 7 oIR<
P72 iticIix, KV EERXA T — ROMAEDERIEAMLETHDL, £ LT, HEIET—D2—D20D
tweet ZHER L CWSHEEDLETH D, ZNDHDOEEITZ201TEEORECTH DM, BD LOJSHR
Q& ADPTRINTERICKT 2L RGREIZFELS LOZEORKIGEHHMNCT 52 LT, Bed
DIERBEIEOSE LR DHERDBONLIW RTINS,

C. PFEMRETNLR ALY & DOFIE
A FEFS TSR BE CIIEE R 2SRRI, P AR S THNCAR AR E . FEIS H S e o BE i & Hro0n 2| 2011
PO R — VR T ¢ BAHERLCHERBZ O RIZHOW TR S LM - M5l FEo
72 5P EEEES O SCE R Z BT TR Y 20T, 50 MEB25, DO &%)
RIZHOWNWTH | twitter KIS EXHR LU TRAEL, EORRRFERIZKH L ED X S RSB H -7
MXISSIT D, K412, FFAERICEE L tveet OKIGEHRVWHLTZ, ZHHDOXIZTT
ST SUE & FARIE TSLREBE D b DOFE(F & DFIRIC OV TG E & 2017 AEEDOBRETH 5.
(ZEZEE)

WBCOF—% L EEHD HE a0 ol keyword: SEASEEEHorEfford in ntt_[4)

s EZREEDLEDE, BATH !
HEIER WO LTVBDRERS
RENTZ A MBERTHE - )
HELLTWBEBDNZ EE@?{}&‘E“/_
T2 EEBEINTVARLN 7 LfH0.1%(

TOATHRDE 0 keyword: J@/ dhorBfiort in ntt_[1] 0

£ 30

200

bl i

4 FEAIEIRICEE L7 twitter O

D. FEFEEHM

2011 FRIZ B H AR R LA IR S A7 R - e - JR%8 - AU aeBE AR o s x A 2 & 124
T2 L R EEICET HAR, HEMR - B EZ ST 2 ARN AT T 0 B BRKITH
THUH BRI S OV OB 5 2 i 2 AR89 5, 2011 AR, B #RBIMR CHRRIC B <
ToARIE, 2011 4 6 ARz TRBEO D V) /M= 40 T, [J C</MHEO THRBE WS
RN 10 TER (T A, TIRFERAREE ) REE 15 5 5 A), RUKREO [F &6 %2 Mgt
MOSED RS HiE 4.4 58 (6 A). BRI AV N & D) RN 12 55 (5 H) . TP
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X< OEE] WEFEEZ 10 58 9 A) ThD, £/, BEAOHKETH LM, THER—bH )T
wm%%@$é®ﬁj£%ﬁ(ym 1% 16.8 TEARFTE L T\ D, 2o U —Xi%, MHEfi—b
D0 RT VI REO AR Y OFF « 522Xt HE] (6 A) . TR —00n 0 LT WHHEEDO AR Y D : +
2 Fo5Hm) (8 H) LHMEShEn £, 8 T, 5.8 HAIRIE L T\ D, Wi BT,
AT A RNEL BT VEBIZT NN E D ThHh D, 2ENRTNTELELZ RN,
BERERANTIXE W DITEELD THR—D0n0 LT WHEHREOAR YD) O U —X T L Fh
7o L BIEBBRE~DOA U H B a—THER LT, EBE, mEBERNOESHORFEELE T, RINE
D EFT RS BT EMEREL T2 Y,

2011 4F 6 7205 10 AIZF TN L7z DA, BURBRBEICRE T 24K T, fililko [ £ & hk
FRED DS $i< ik 2 THER—b2 0 0T W BEO AR Y OFF : T2 5F 51 (nzx., Tk
SHUEWEN O E2 TR (BB, 6 A) TS LT EBEHMRENDSFDITIE) (VT
VAR ra SR TEE 9A) FIIEBGRNTHICESENTZL ) THD, ZILHLDORD
HIZE, BEBRO T EL~ORBLZRRICFHM LTI 0L HY, T/ 7140 ORKRERE L
THEREZ O THAEEE LA LZV B LTS, 20X 9, 6 A LIKERICHIRES - i e
KRR, D ORIEH AR Lo TR tEn & %,

RBIFLEOD L 2011 FOHENT, REHE 16 5, DNHHEE 14 58, TR 6 L2 |
—HOFEEDORNE HE 72 b F XD, 7272, BEHBIZOWTITEME ThH > Th, Hdhi
DREFRFBOHGAF TITEN AR, GREOE LR EOREZ XTI 52 FHE | B o
FRFCIZHOWTEE - TERMEZ IR ST T2 & WO RBEIT, BxRBZ5IWTWD, HAREE TIEE K
FIE 16 f, EREA 13 5L I RHBEEW 12 Sk £ 0o T,

HEBED X D RAPFICHEENTPERHRDICE, 780 BT —FE L b EZLN
DM, —EHORA M T —ERE HRE RSO GBI BT 5 FR KR D5 7, Amazon O
NAF<—LEa—L, 52BOIBLERV DERRLTELENHEKDL, T T, Z0HFIX
ﬁﬁﬁ&%ﬁbfmé&%%,:m%%ﬁ’E@;5&$%$&%@Héhkw%%&t&§mo
2011 D 3 A, 4 H ORI CIXME IR S L2 LAy o 7233, Amazon DEFELZ H & ICHEH
éﬂtﬁ%%wkbr&ék\F@%@@iFﬁ%fwotﬁ—%%@%83H%@%ﬁﬁmﬂﬁ
WA Sl ) AT BE (2006 4F) 72 o7z, £ L CEMS 9FI 3 11 RICEM S TW\We, Zhix
JCO OFHTHIT LI KNKOBIRFERTH D, MREMIEL & mREHIZ & TIEE LR
BT ESTEY, J0 Fi b mBREFHRIC L WIS MEDRE S B0, Filaht
ATWDHE FREFRREA—N"—F 9 T L TEZLDOHmETFHATND L5 T, SEIOFESEED
RAMRIZ DTN D Z ERNER ST, Twitter 20D bEEH R FMEZITIX, IR ER R Fi
MEHGIH SN TV e, ISR SH7coix Nl AR R RIEM ) R (2010 4F), RSN

7) « BOREFE—JRA N OHFME DTS 2000 ) AHHmE (2011 F£1 H) ., R FEIT
R KT D) @A ZRE (2000 ) TR OB FURN B AT 7 o E T MR
KRR (2005 4F) , 72 ETH D,

S HIT 4 AREMNSHEA LRI B EDOARNPHR S LD, 4-6 HIZT TREMZIE R
FeHlg BRI Y O] TRBBRAE ! | (ZRXVX—LFREOY YV 2T XTCHELIH ] [FEb
% BURRETG YL > HF 0 da < k) & L AN E T TR RGO BIE 2 B 2 T TRFED T V|
ZHIR, JRMEREIT TFUKUSHIMA & S5 AL & o> L TWT, Zhbidnd b iaik
100 sSRLA b EVER EN DN 1o, — H it RN T A AREBEE | KETF—. TR RO O
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HE— L Wo e RS 72 EN TV A3 Amazon DEFE A O DR Y 24240180 5,68 i & |
HE, D KON TS LEREITEY, B, B Pk TR b
TUWHIRREDO AR Y DFE ] EEAEY Y — AR KL EBNTE LI THLNR, 7Y TOLE2—[E10
HRE L ZEELL R, MEBERANORFEIEDOTEY LT 7 %7 B2 6 ORITEY
B2 o T, EENZEE T, 2 ORHBIBICEAT 2R ZBWH S o728, FNETIERRA,
N RSO AR IUFE A STz,

7TAUMTY, BE, A, EEORRBIZONE, £725 ANDIKICOT THE HiRES
DN, BEOBHGEIGEMRORTEH D, [FEBTBEBERN OS2I BRI, [+
EBEFBRIGYNBAF 0 a ik REHE, ThR T2 biECED b0 L BRED X2
L) RHETT, [HIREELS 0D 7+ Eb b E25F 5] Bl Rt - s, TREMSENH
LFEL OB IITIZ O LTRLED ) TR =000 LT WHIBEOARY DFEF 1 &6 &5F
Ll PR, TRFE - idtae e bafan MR E, T L TE EREN BT DI
3 IV I— e AN o SR TR TRGOBISREIGR BeEMNR~y =27 V] KAE
ik BIASA AR, THURREZ LT R LD 2 AR - ik, 882 baNEEIE< »
OSFLTOICENRH KD 30D & | BEEMBBIZOWZ, ZHUH6OHFIZIE, T/ T4 VD
HAlE LT, BEIFE-T, WwTIIELT, EZARCLTAEND &, HETRENS THENH
KD EENPNTVDLHEDOLH Y, NWHEMIZIZTAARDOBR & 138 R TlXR2ns e Boie,

iz, TNEHEOERE ) WEFHEZ O A). THHMEE U AR ANRICE 2 2 EFRIED P
B Fo v TAVFRERERFEET — %] 22— 1 N F T2 7 2% — (12 H) %, NE
PREDOARZEWRD K9 AR b RS, EIRO RS OTHEYE LUV R A L GhbE T, RO
RENZEN ST R ons, RGBS PRI =0R, ZORThs, EFEA Rt -
W) XA T — R CTHEREI#E O X 1 U — R THEZ tweet ZMBET D & FHEZERICLT, 7T A
2612 AT T, IIRRO NS, FxOFETEH, 4-7T HICF <, @, B, wb
72 & CITBHBEI SR A B O DS B, W - RO D OB - BB - BAERKHRO
FHREEZBRICE ) AT bO 7 8 ZHERSC tveet N ARG SN TV, ZOHFIX, %k
T2 R tweet DRy BT — 7 HEEOMHT T, KVHLMNLERSTWVD,

I TIEEMBRFICRNTEADER L L TB LA ERMER O TEE L LIz L ARTDOZER -
TW5 9 REE & /IHBEICET S tweet ITOWTHE L72, 201143 A5 2 450 H
HEE (M5) L/AHBE (6) [2oWTD tweet FZERwT, BHEFMEICKT D tweet 1 2011 4F
HUL T, 2012 1270 D L RESIET T 2, EHMAED 2012 FEHNC T S CLRE, HRS
IDNED B BERRTE 2 T, ZAUTH LT, /T 2012 F= AR & RO B O AR & i L C
W5, tweet BT T o000, HHEIFZETIEZRW,
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Creating Effective Scientific Crisis Communication Methods: Big
data analytics to assess the ripple effects of how scientist disseminated

information regarding radiation effects after March 2011.

Theme: Large data analysis of public response on social media to announcements made by
scientists after the Fukushima Daiichi Nuclear accident

Kazuko Uno™, Takafumi Kubota™, Michikuni Shimo ", Tomoyoshi Oikawa ™, Masaharu
Tsubokura™, Ozaki Akihiko™,

" ouis Pasteur Center for Medical Research, “Tama University, *Fujita Health University,”*Minami-soma
Municipal General Hospital
Theme: Compilation of chronological data after the Fukushima nuclear power plant accident
concerning actions taken by the government and by scientists, to be compared with citizen
reactions.

Hiroyuki A. Torii “®, Hisami Katayose ’, Kota Adachihara™

“®The University of Tokyo, “'Pesco, Co, LTD
Key words: Twitter analysis, Crisis communication, Radiation, Health effects, Scientists, Ripple effect
Abstract

After the Fukushima Daiichi Nuclear Power Plant accident, there were many conflicting comments
issued by scientists concerning possible health effects of low-dose radiation. These varying opinions
increased concerns in Fukushima residents, especially families with children. The resulting anxiety was
evident by 1) the growing large number of residents outside the danger zone who chose to evacuate to areas
outside Fukushima prefecture for more than one year after the accident, 2) the drop in the demand for
Fukushima farm produce resulting from nationwide rumors.

Particularly disturbing was the results of change in the reference value that the relevant government
ministries and agencies had assigned to radiation levels in the atmosphere, water and ground. The discord
and opposing opinions in the scientific community about the effects of low-dose radiation, heightened
confusion and distrust among citizens since they did not know which side to believe. We believe this
situation was the result of failed crisis communication. The lesson is that scientists should have made
efforts to educate people before the crisis happened, disseminating information on a regular basis about
radiation and its risks. Scientists should also consider effective ways to transmit scientific information

under emergency situations.
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Data was collected from the announcements of Tokyo Electrical Power Company, government
agencies, print media and the internet after the power plant incident. This data was cross-referenced with
data from twitter that showed how citizens were responding to the information they were receiving. Our
ultimate goal was to explore effective outlets for scientists to provide information to citizens in the future.
The result of our twitter analysis showed that scientifically correct information regarding the radiation
effect was tweeted by only a few groups of scientists constantly from the early stage of the accident. It was
not until two to three months later that more information aimed at emphasizing or exaggerating the
radiation risks was spread around and became dominant, and this caused the people affected to become
more fearful.

We will examine the ripple effects of information concerning radiation and its health risks,
provided by the Japan Health Physics Society and the Minami-Soma General Municipal Hospital in
Fukushima. Through this research, our goal is to figure out the best strategy for academic societies and
researchers to send out scientific information in a timely manner in the event of a future crisis.
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Construction of the voluntary radiation safety management system and

culture by Fukushima evacuee residents themselves

Yuichi Tsunoyama
Assistant Professor, Radioisotope Research Center, Agency for Health, Safety and Environment, Kyoto

University

Keywords: Radiation safety management advisor, Evacuee residents, Return to hometown, Public
assistance and self-help, Mutual assistance

Abstract:

In the municipalities affected by the nuclear accident, the Fukushima evacuee residents have begun to
return to their hometown. However, there still remains serial situation that residents possess difficulties to
eliminate the potential anxiety towards low-dose radiation exposure. On the other hands, it is well known
that there is a "voluntary" radiation safety management system and the spontaneous safety culture, in
radiation handling facilities of many universities, hospitals, enterprises etc. throughout our country. This
self-management system and spontaneous culture have been maintained for many years. Those whom
involved in the maintenance and management of such radiation facilities knows from their experience that
the voluntary system and culture are the most effective for achieving the safety and security for radiation
workers and users.

In this study, we attempt to spread the voluntary radiation safety management system and the spontaneous
safety culture among to Fukushima evacuee residents. This year, we started recruiting some candidates for
the “radiation safety management advisor” form the evacuee residents from Tomioka town who are now
going to return to their hometown. We believe that such human resources, in the near future, should become
the key mediators between returned residents and the administration.
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Abstract :

More than five years have passed since Fukushima nuclear power plant accident, and targets of risk
communication activities have varied. Risk communication activities must now cover a wider range of
people than ever because some residents left Fukushima prefecture and young people in Fukushima
prefecture have been included in health check-up program including thyroid ultrasonography.

To respond to such needs, we tried to develop unique educational materials by using infographic
technique so that people with little knowledge about radiation issues can easily understand the effects of
radiation exposure on human health.

The review of our previous risk communication activities and the results of questionnaire surveys for
students with little knowledge about radiation issues revealed that the general public are likely to
overestimate the harmfulness of radiation exposure because they usually fail to evaluate the radiation
exposure dose quantitatively. People often equally feel fear for radiation exposure independent of the dose.

Therefore, we test-manufactured infographic educational materials on the following two subjects so that
people can understand the radiation dose quantitatively: 1) the relationship between the radiation exposure
dose and the distance from the radiation source and 2) the radiation exposure from natural and artificial
sources in the daily life. Educational materials were designed to work on an iPad, the most popular tablet.
As for the first subject, the radiation dose appeared on the display according to the distance from the
radiation source. As for the second subject, some augmented reality (AR) cards were prepared. An event
was shown on each AR card. When a person observed an AR card through iPad, the radiation exposure
dose related to the event appeared on the AR card was shown on the iPAd display. The person could easily
recognize the radiation exposure dose related to the event.

The interactive function was also integrated into the program so that examiners would be able to
immediately check the understanding of the examinees.

The test-manufactured infographic educational materials were reviewed by students with little knowledge
on radiation and co-researchers who are engaged in risk communication activities in Fukushima prefecture.
They compared new educational materials with conventional ones that are composed of static images and
letters. Although they alternatively considered that new materials were better, they found some demerits of
new educational materials. These demerits will be improved after this.
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