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Nuclear emergency preparedness and response in Japan:
Risk management and communication regarding nuclear events
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Abstract

Severe accidents at nuclear plants can result in long-standing and large-scale disasters encompassing wide areas. The
public may have special concerns regarding these plants and radiation-related health risks. It has therefore been argued that
risk communications efforts, along with rigid safety management of nuclear plants, are imperative to prevent such accidents,
mitigate their impacts, and alleviate public concerns. This article introduces a set of laws, acts, codes, and guidelines concerning
nuclear safety in Japan. In addition, the preparedness and mitigation plans and programs for dealing with nuclear accidents and
possible disasters are also discussed. Furthermore, the ongoing accidents at the Fukushima nuclear power plants following
the Great East Japan Earthquake in 2011, and the government response to them are presented. A set of points regarding the
management and communications of power plant accidents are discussed.
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I.F

FETIIOFAICB T, B2 % Bl LBEHR Ok
Rk 2 TR OREWER, & SIZETIESCoBY
B OURED ORELRRESLEEN, ZORAMS» L EEL
METH L. BTHRICBOWTERLHERISEX 254, B
FPH IS E DO S, BRI EICb -
THEREFCEIFH L, B, BEEELRE (W
LN RHBMKEEZ R LSS (1] BHTW - BWEowse
BEHIBOTEEL SNLPUTHSL. ZD70, FF (B
Wolls) BRI G LT, BHARSKER MBI R RERENT
HoTHRENVHREIND LI, BEICLLRETEEH
T HHEER ) (defense-in-depth) ASHLAAN SN, F 72
EHEICBWTHREEUVHE MRS WL ) ITREL
1t (safety culture) DOEERIZE L DB bITE 7.
BT, 70U XA 5P L W) FeRBEOBLE
»oh, FHT I - BYWEOEHIIRE S TY 2]

BOFHRIEA T TH D DR I3 ARICHEE I X
BN EDOHENATRTHALZE, AELEEOH
NPBHEETH 72D RIRICRORL 2 &R EITLD,
AAIMMDOWE L ZRZIAERZELEDL. 02D, )
WRROMEEE ) A 7 ~NORLEEHIKT 5720124, Tl
B B R O WA R Z A EICMA T, VA7 2
ILLTIRL, A2 X7 OFHICEHEZEL ZL25T
XDII)BHLIEPEEEINTEZ3]. BB
WiFk DR E R, TEMICIE, O R
) A7 ~NDEEDHRE BSOS S NBUAE
LB LdLv. HEOHRTHRFHE W) Hi2 Lo X
IZEIL CTREEBEMNT 52, FLLEMRIIEDDL—HT
BBV AZHED XL ITZET S0 L) W HEEIC N
ABHIT, 1970 ERBENS VA7 a3 24—V 7
> (risk communication) | O \EEEIEEmRE N, F O
By AE STk 4]

VA7 aIa=lr—aid [ NOmEET 8RB
LV AZIZOWTORA - BE - FERH OB IR 2 1
(BHR) roBR] Hs0vi, A, 1, HRkRoR
HI R EREHEEETH Y, VA7 BROMEICHE S
3, ) A7 FHICERT B B ARRE],  F 22tk
WICEIT 5158, A% OARARRER L & RIEVE R X v
t—VEREL] LEHREND. Y AZITHRITHLT B
7212iE, A - EHOBEBPTE - BORULE LT IEME
AR A 2 L, FIEBREHOGEBREZ KT
LIk, G EMRELTHREICELZOICHERRE LT
GlxtEiEb oL GHEERET LI L) EPEETH
D, —fFIZINSNRI AT TI2a=r— 3 VIZBIFDLK
X HmE SN [5].

SHIORHAREIAE ) KB IREE T II5%
BAL, MBS ZRETHRENOFUE, BAAELTIESRER
XA EEL 5L TWA, BEIH, mEES X
LIZZENZH &R BAEIKCESL VA7 IIa ==Y a vy
IZ2oWTI, SHOFPRINLITH S, AT,

T Dk DO REEH, FHRAHISICR b 5 AR 2
4, CHR, TR A R L RN 5. 4, 3322
¥a YOFEM - FHEOFRA L EEE RS, I hbid, =
FEOSSEITEL, BUEREF F 7KL T oo 717t %
2B A HROTIE, X 5P B 0T I 22—
YavEEZLHLECTHEELFHETH .

I.EFHEH - KEODHE

BYhiEkoReE ey B L T, EREA I EER
FJ1#%B (International Atomic Energy Agency, IAEA)
FRE LEBREKYZHELTWS. Ihbid, FHFRE
MR DM i eikiErEn s L e iz, BN (FEK
1) ORI R, SiEEEHE ORE, S,
Mgk - B OB R RGO H 0 7, EERFRE S
ML E BB RY & D)7 7 % A E D TV 5 [6-8].

JEF B O OREICBE L TiE, IAEA L&H
I B R B R T 0% (OECD/NEA) 2%, ERBETH
FHL MM N (International Nuclear Event Scale, INES)
BAHMEFEH#E L L TEODTWAS [9,10]. 2, JEFIFOHE
R OBEE - BEEAR L, FETHFHEFENN (on site) TO
BB SOICHETN (off site) ~OEBOREL, K4
DORBIZPLEEE ENBHMIIE UT, FHi - Fhe 7RE
DOLRVIZHHET A (R1). HERBENE, B0 oHH

# 1 Basic structure of the scale, and examples of accidents/
incidents

Criteria or safety

Level attributes

Defence-in-depth

Descriptor  Off-site impact degradation

On-site impact

7 Major release:
Major widespread health
accident  and environmental

effects.

Chernobyl (1986)
6 Significant release:
Serious likely to require full
accident  implementation of

planned counter-

measures.
Kyshtym (1957)

5 Limited release: likely Severe damage
Accident  to require partial to reactor core/
with off-site implementation of radiological barriers.

risk planned counter- Three Mile Island
measures. (1979)
Windscale (1957)
4 Minor release: public  Significant damage
Accident  exposure of the order to reactor core/
without of prescribed limits.  radiological barriers/

significant  Saint-Laurent (1980), fatal exposure of a

off-site risk Buenos Aires (1983) worker.
Windscale (1973),
Ibaraki (1999)

3 Very small release:  Severe spread of Near accident
Serious public exposure at contamination/acute no safety layers
incident fraction of prescribed health effects to a remaining.

limits worker Vandellos-(1989)

Significant spread of Incidents with
Incident contamination/over significant failures in
exposure of a worker safety provisions.
Mihama (1991)

1 Anomaly beyond the
Anomaly authorized operating
regime.

Tsuruga (1999),
Hamaoka (2001),
Mihama(2004)

0 Deviation No Safety Significance
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BB OGH, BEHEME O Uik - Eio& 7o
L AIZEboSTWVD (F£2).

DINEIZ,

BWMAERLE»r O EELFR
LAV 1956 31d [RE%FS (incident) |, L
N4 H S 7 THEH (accident) | 1258 S 1,
Wide i G FEl 2 SRSk E S T g (R3). Bz,
EHNOPEERED 10 5% 8B 2 5 B g e
BIZAE U5 ICIERKETH L)L 3,
EEDPHALULEOBEITE LR 4, B AL EoBAIC
BN 5ERs, LRV L)AL DL, KA

Z OB I NI

ZoH

etk

%3 INES:

for prompt communication of safety significance

Level/
Descriptor

Nature of the events

BFR L 24 (deviations) & LT, [EHikf 44t (out

of scale) | (2 &5,

LTORRTH 5.

SIS TR E R 2

# 2 Defense in depth in design and operation.

Objective Means of Treatment within INES
implementation
For power For other
reactors facilities
Prevention Conservative  Addressed by Each well
of abnormal design and considering the designed
operation and  high quality in likelihood of the  system is
failures. construction initiator. considered as
and operation. one or more
safety layers.
Control of Control, limiting Control and Considered as
abnormal and protection surveillance one or more

operation and  systems, features are safety layers.
detection of and other addressed by
failures. surveillance considering
features. the likelihood

of the initiator.

Protection

systems are

included as safety

systems and

hence addressed

by considering the

operability of the

safety functions.
Control of Engineered Addressed by Considered as
accidents safety features considering the one or more
within the and accident  operability of the safety layers.
design basis.  procedures. safety functions.
Control of Complementary Addressed by Considered as
severe plant measures considering the one or more
conditions, and accident  operability of the safety layers.
including management.  safety functions.
prevention
of accident
progression and
mitigation of the
consequences
of severe
accidents.
Mitigation of Off-site Not considered as Not considered
radiological emergency part of defence in as part of
consequences response. depth. defence in
of significant depth.
releases of
radioactive
materials.
316

7
Major
accident

6
Serious
accident

5
Accident with
off-site risk

4

Accident
without
significant
off-site risk

External release of a large fraction of the radioactive
material in a large facility (e.g. the core of a power
reactor). Typically involve a mixture of short and
long-lived radioactive fission products (in quantities
radiologically equivalent to more than tens of
thousands of tera-becquerels (tBq) of iodine-131).
Would result in the possibility of acute health
effects; delayed health effects over a wide area,
possibly involving more than one country; long-term
environmental consequences.

External release of radioactive material (in quantities
radiologically equivalent to the order of thousands
to tens of thousands of tBqg of iodine-131). Likely
to result in full implementation of countermeasures
covered by local emergency plans to limit serious
health effects.

External release of radioactive material (in quantities
radiologically equivalent to the order of hundreds to
thousands of tBq of iodine-131). Likely to result in
partial implementation of countermeasures covered
by emergency plans to lessen the likelihood of health
effects.

Severe damage to the installation. May involve severe
damage to a large fraction of the core of a power
reactor, a major criticality accident or a major fire or
explosion releasing large quantities of radioactivity
within the installation.

External release of radioactivity resulting in a dose to
the critical group of the order of a few milli-sieverts
(mSv). The need for off-site protective actions would
be generally unlikely except possibly for local food
control.

Significant damage to the installation. Might include
damage leading to major on-site recovery problems
such as partial core melt in a power reactor and
comparable events at non-reactor installations.
Irradiation of one or more workers resulting in an
overexposure where a high probability of early death
occurs.

3
Serious
incident

2 Incident

1 Anomaly

External release of radioactivity resulting in a dose to
the critical group of the order of tenths of mSv. Off-
site protective measures may not be needed. On-
site events resulting in doses to workers sufficient to
cause acute health effects and/or an event resulting
in a severe spread of contamination for example a
few thousand tBq of activity released in a secondary
containment where the material can be returned to a
satisfactory storage area.

Incidents in which a further failure of safety systems
could lead to accident conditions, or a situation in
which safety systems would be unable to prevent an
accident if certain initiators were to occur.

Incidents with significant failure in safety provisions
but with sufficient defence-in-depth remaining to cope
with additional failures.

An event resulting in a dose to a worker exceeding
a statutory annual dose limit and/or an event which
leads to the presence of significant quantities of
radioactivity in the installation in areas not expected
by design and which require corrective action.

Anomaly beyond the authorized regime but with
significant defence-in-depth remaining. This may be
due to equipment failure, human error or procedural
inadequacies. Examples include: breaches of
technical specifications or transport regulations,
incidents without direct safety consequences that
reveal inadequacies in the organizational system or
safety culture, minor defects in pipe work beyond the
expectations of the surveillance program.

0
Deviations
(below scale)

Deviations where operational limits and conditions
are not exceeded and which are properly managed
in accordance with adequate procedures. Examples
include: a single random failure in a redundant system
discovered during periodic inspections or tests, a
planned reactor trip proceeding normally, spurious
initiation of protection systems without significant
conseqguences, leakages within the operational limits,
minor spreads of contamination within controlled
areas without wider implications for safety culture.
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JARAIZ 251, FRROBLEZ, [FFFRE
(general emergency) ), [ F ¥ OB L FRE (site area
emergency) |, [ZW &4 (alert) | 3 BEBSIZ03E T 5 [11].
[EFFRENL, FLoOBEIRE TV 2THINL LS
B HVITFHEINORGTREL NV AR AT E A T 5
EREL B2 2 L) 2BE&THY, RGHEWE - BEHH
DORBBEBHAEE VB 2FH W TH L. EBEARIIBGET
Bk o, ERFEIIGENPLETHE. XY —<
ANVERF 2V T4 VBT 2T NICH YT 5.
[HEROBRLHEE] 13, BEMERKICKELBEIAED
TBY, FOHEEPET L —STFRoEKTH L. BIRE
B LRI #EITEI Oz DiEfii kKD S, WHOEH
VAN HET» 5 OB#E KD S b, [EaER] (&,
BEVNVPETLTWLHEETHY, PIREEBIOSHIR
SIDRESE L Z B LENET 5. KRETIIIENRLTRE
i, BUEICL 2H, FAAEHRERNE, N -, K
HZEZEADORGD, HEL 2HAELTYS.

BT Iide 0 EER L, Mo ERICREIE LY
&, TR E ORISR 2 5 228 ETE, TR
YFIIEEHY (warning) 2179 LERH . Ui,
EFTHEVWETOHRN - FEIGHLE SN5E. TAEA T,
TR, BEINWICBSTRR 2R (B2, FLRE
SFIREEAS 700 EELL L) 12X o TREMENHBENS XD
HREPEMEA RO TEY, I, FETHEY 274,
MW E AR oKW (), K koftse - R%
TS DR - YR S 72 B BR 2 AL L
TEREHBIMALLENH L. T2, Mk #MHowZ,
FRIN TV BREFIROETE, A% - FlifERE LI2D
WTHEBICHEBPVETH L. Hk IO - AR
I 24 W O BRI 2SR D H i b

[EIBR9121E TAEA R 4% (IAEA Convention on
Early Notification) Zfit%. INES (2008) |2 X #LiL, §X
TOREIE, LAV 2UESHLVIIEBREEOBLEE 25
TV BB S A A U 2231213, 24 B DAUIC
A SICHEIRT A T L, LAVHIBTIC R 2 T AT
D, TWELARVERETREZLZFAIE LTEDTVW S,

0. FEFHEH- KEANOHIEEAI21Zr—3>
DR

SIS - K, HROIRE WG E RIZL
357250, Wik - WTBR % 350 TP OREDHE 2 i &
L, fRHECREZ A L TR (L) Bz ED s 2L,
TR L B LEDPH L. BRAHFEOHES, 1l
Rz & RIFERE OHMERF, T NI T O BBFERE,
AIa=f—Ta ryREH, Kl - EROMER, RE -
REDMERE, SRR & BRBEOIRE, BATRRPIE L B, R
Pl L, ZWIIb 7z o TRETHRO & N7 IBD3K
HHNS.

CHOHEEROUGE & ERIZIE, FEFLHIBOSRE, K
H SN E R, BB O BN TER R O L -

B, EBE - @ OMRGTEEE S, YR, S 5ITIEFEK
KPR - BHEATEY ORI & R v 7 ST A BLRIEER &
EREBICERT 20BN D 5. 0 BEBRENEL R
L¥Z, BEHEBICHARTEDL L) EMT LI ENEET
HY, EIBOLHIZ, HHE—ICfLLTEMLET,
NORBMIBEIZIE D W22 (operational intervention
levels) 25 FOFH SN TW2LEDH 5 [12].
NEEOD BHEERGHOREIC SIS TRENK S A
T ADHERRA A L 2 BHERRL I L B KL, £TTT
WENTWDE., ZOREXREITIE, HHE~ D7) v FER
eiG, BAEEE - MBS OZ BN L REe, BERKOKK
2 & BAEAS S E UL HOME R EEEN 5
2%, INOHOREREEIC X B KELIBRRLFOEM - 17
DT 2E0, kA 2 BREOREWHERIRE S NPk
FIFAFESINTVE (18] —MICERFOE BT EMESR
10D AFRA6FEBMA RV EAHBICRESINT
W3, CNUTOREMETHLBMOTHE REINDH
RBoFH - FFlii, W2 [EEEF Bk #Mrge ("beyond
design basis” studies) | EFEN 5. REWIZHT HHER
ARl (probabilistic safety assessment, PSA)
X, FETEASAOOHY, FIZHWILEZIVEZ LD
ELTIR 5 2 EDEEMEDTH L 5T W5 [14,15].
IAEA 1Z, HSHREOFEIIIK X RAMEE S 72
B, BYTHRFEFERICE T 2 M oguElk, BB EEL
T =7 X BE A (B, LB OIRBER L) 12k
DWTITINRETH D LR L TWDH (16l ZHhIZif>T
EUTIE, I YEa—%—ICXBR0HM (BOE) vod ik
71 25 A (Realtime On-line Decision Support System,
RODOS) DRFELEALZEDTNDE. TOTY AT A, B
WRELANIVOBIK - PRERTORTRL, WHH D%
OFFEERE, & 52T N5 DS NREER gty & (507)
ERRTHLDELE R -oTWA, BIZEUILBWTIE, B4
TERFA B X OFHHGT R I 2 RO KO W TOBR
M7 258 (BHD A oh, 70 AR R EREeR
[ %2 W51 F R WEBIZ DO W T ORBEPHED ST W5,
FEREREE YA, TAEA L, D M2 o BE
3-5km PAN (Precautionary Action Zone, PAZ) MOfERIX
B L IR~ E), ¥ 724 25km PLN (Urgent
Protective Measure Planning Zone, UPZ) ®OF:RIZIZRE
ta R ZEAT, () B E AR & 786 113R
HREMRZITV, SiREHB YISO E & R RZ1T,
) MEARICL WV UELFEIRESND ETTOMH, M
WCHME SN LR (FARERR L) OEI A
R %, EPLRLEARAFROERZHILLTWVE. Z
NOHOFEANCE L CIEBRMEEND 558, Y 155 FK
OB (FH 3R - PRt 0ETIE, fHroEZKITT
VL RICRIZR DS S e T i s & v & 3 5 IE 4 b oflifE
HIWE) (&, EAKRZIRI - Mz X ) B 0155 [17,18].
HARDFEA LT 5 ERAERIE, &b EICH
5 [ETHHEARE] OTF, IAEA OFMEZEE L 205K
KEAST ) BRI R HERORBE 2 BE L [HERY
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fieikoc

B, R R O IR OB B B B (R
BHNE) |, TR R T TR T & 2 B E o B ki
B9 2], [ESRFEIHEE] [T RS R R EE
RKR) ] Lo THEE S NS [19]. BREBIE &I
X9 ARSI O WTIE, [ ER, Ik o B
LR A A IO &, SCERELEE OB R
ADEIBS R # 2 H 4 (International Commission on
Radiological Protection, ICRP) ®#IE DI Y AN % #ik
L, MRETFICERZHRREZEIIZ->TWA. E5ITH
BERICE > TEINS EHEHET BT, R KE T,
B EHE B E T IE 2 &% K LT\ 5 [20,21].

ITBI T, BEEER DR TIRE ik (PREk)
MET T 2 ERNZHTTE2H- T 5. BT
CHhBETFHEELTERL, WEREZER - BEAT 5158
FAELTHBY, WHEBIKR MU CRIFEERREISHL
TLEREEZHET L L 25T 5. RuHREEDOR
1l & BB R EE DB D 72 DB - WEILX, XEBREE
2 LHETHHRATIMT-> TS

JRF BRI, KB RIEARE 2 e 5 SR
HOWTHEBEINS, FFNHEEIH LCH¥ER, B
FiASEER S LTI Mt 2 &, HFHREHENR
L7 INERERENEF I ESHEES 2RI T
HELEHITHBEORRETHI L, NERHKEZEL
T 5T R ERART 2 % E L CHBITHINT 5 2 &8
EDHOLNTWE, BAROREE=5Y ¥ 7oV T,
W BRRSERL, SCHRSFANENEXETL L3N
TW5 [22].

F V) TA)REEROE, RN EERERIIR
[SEEABAMERERICBIL Y ET T2 V7Y b
KELTOT 7V FV bYA=V AV MIoWT] Bz
L, HEZOHTENIEE (BaEFRN) & LT, FHigo
KEBH L 7 & N BRI R OBz Db 0L L
7z HEHFITIE, PSAEZERL T, ThITEDSSZER
K BABWT LI AR LN YETT YTV
Cld, TRRFIEEFRZRIBIOBRZL2HLRLTH- T, &
AT O LA E S TB TR 2 L D% H K
ISEORIASTE R WIRE] LEHRsh s EFHEENOE
KEERBL TS, YET 727 V7Y Mk ET
PR OBRMER L 2o TH Y, HKAETH Wi
D LTV [2324].

EDO LX) RFBRBIIBVWTY, Rifhaia=r—vav
BUEOEMTHD. AT TRHRICHEH MR Yy 2 %
2z 51213, FE»SBFLERHANII 2=Fr—2a v
BN TWB ZEARD NG, JET T OB HIE B~
DS, XS5 IITRETALDER OB D Z KM L T
5.

JIashr—Ya ilBnTHLONEEZ RIS
BRI, HHT M E B2 2T Mok - F
EOEWEZHEICL T, ZE&CHET LR S HII%4e
ZHES LMERET 2 -0 iR iIc oW T A 2 H R %
THIZEVIHETHY, BHERER - EELIRMT 2 X

) RIEH A T Cide bAwv. Zhid, Ax oA, 17
OB EAEZHWE L CRBIICE X 5 5 EIN
(proactive) 2 I a2=A— 3, AxDOBLRRE, M
WEDbLRIZBZ L TOZEN (reactive) 23 2= —
Ta vORFICHH SN REEKEHTDH 5 [25].
EEAXICBI2ETFIEROII = -3 12
BT, TAEA 23kl 2 R7- LT ), HEEo
FECEbAII 2 r—Ya o HEMELT, (1) BH
HWEAM O AE T UARLE R SRR E 2 5 L 5%
BFITAHIETAAXDREEED D, 2) HETALPET
HEAERH LRI CNIIBR D, (3) BliToZgss
#E & ZORATICOW T OMEHER, (4) BB HEAM A58 )
L RELEITH > GEHENTWD 2 EADOEHDHE
EHI1C 6) FHEICEAISIAREERERRT 5 Z & TBOR
WEICET I L2, S5 2l THEICEF AN
DREAC BT 5 Z & 2B RT3 [26]. Z4fbi,
HFERRE ), BARIE, EAT oW ESAR 2 &,
AL MEoOMmm, F/ -SRI RIBERE LTEes
A2 LIEBIMNEITOSNTVES.

fiiy, FEIRIZBWTIE, FETD - W EAH OB %
EW, T - AT MR TH D BB R,
AL TN T v 2D E N5k & AT 2 01238 L 7-/fk
LENL, ZoHE—FWAMNIE, HTRICHENRZ 2,
F 72 USSR TR HORECET AT A2 TH
HILEIRTHILICH D, MBI & LK (B
HBIRER) I EOMR OB L2l 2z, BTN
PEREDIRFLZAR S F AL 0B B2 4T B o
BETHLEVIWELRA Yy =V 2RTHIENEET
H 5. BUFNCHREGEE - B - RIS PN LY
ik, ThooREZHLEHIIROSNEDIEE) F
THhV., Mo cI{azIa=r—3a 7l
NTwaZe, o aIa=r—a VIZBLTHHA
PENTWBE Z &M, NEoaIa=r— 3
UHEVICHZLAEVERD S ZOKEE RT L) ICHE
TRETH 5.
BEOMEICO>WTIIa=ryr—YaryTussa6%
PERE - EHE$ 235101, (1) BB, (2) B
B U OME, (3) XAvEk—YBIURATFT 1 T 2ER
T LH72DORA, (4) A7 47 7075 NFEO B,
BIU 6) BRINFME 74— Ny Z b violz X Ty
TEkD. FRoFHEEZE T AT, IEEFRIEZ BRI,
(1) B - FL 0%, (2) FxofBoOFM, (3) Btk
LGOS, (4) 17E - BEEH OB - |/IE, (5) B
WIS AR, (6) EMNCEY L HEREMS, %
GATRHEBEA Yy =YXy ML THBL I LT
L. T/, RAAT 1 TIIRGHRO R E R #ICD
WTHHEIZH S TW v T, ERERIGEE W) B E X
B0l BMECHE I NEDL Z L ICH S RIEEPLETH
5. NS, MEZ TSR - SEDSA £ ZIUD BT B IR,
EOEMPEP R ODTEETH 20 ERT I LARD S
ha[27].
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CD7zHITIE, WA T L CREBIIICRUT Mo 3
A= avEMNTAIEPEETHS. T T
IAI a2 —Ya rONRITIE, BORREE (BUAK,
THE), TR (BiZorBER, —HiTRd 5 widse
#£8), HF 1% (nuclear community), FEBUFFRLRR (M
WOLEMAHLEE, 5, EDRME, ERMR &4 K4
DET L - DR, AR B SO - TEE R &
EBWI ALY AEII 2o A -3 ViR ET 5 [25].
RAATFAT Vo —FVAMLESHEPII 227 —
arvoMRETHLH LI, XVEHONL EAEIEA
TEHEMARTH Y, N RFAEIROONS. BYTo
AT 4 7 BARE ORGIOMR, B0 GH4F) 0L,
EI 2 G AL 7 I3 AN HIETH 5 [28].

J A7 ~NOKEGEAREE, N2 R M, AN, ME, W,
B, HEESERE R EoMmWEIER T &R, Y AZER
fli (BERE) ~ORE, VA7 OZHREICHET L HABOR
—3, BRI — AN ORERHOE, fERIIRTIC
Bl s3=y 7RG G, 5 VIFEELR TR MmO, (B
EOHEFIZBIT2) FRBIOAR II 2=y —Ta v
DOEERE L. VAZICHELRER - A7 4 7<D
M, B - ARROZALRCATEFE DI T 12 B IEEAD
DETHL. INHEFETCIAZOFER - 23224 — 3
COEMER LT A LI, ERAIRE LT RIS
M (REEREEZR L) 25X 29 [2930]. 4R, HEH
SNHET HIEMER (outrage factors) 1%, VMGG F
7B EAEVEW O, AR IIATE S A H % iR
O, VAZZXDBRRSELHEEE %S 31 FETIK
EBETRFIE NS DEFEE L AL TBY, KED
EEVPLETH 5.

BARK 22 X v =V OMANTHE, BRI Lz A
T4 T ORER, B MEOHERZ EDJER, oo EZE
LARA VIR EIZELTIE, TAEADNY N7 v 7 [26],
NRCBLUCDCOHA KT 4 »[3233] 255t Lwv. Th
521, e 3 2=4— 3~ (crisis communication)
O—FEHNCHBE T2 L OEEH DBV R LABRSNT
W5, fERNIE GREY) FPREOEEX AL, R
BV TTF = 2RMNT A2 L, F—Fidglx 8L
AEETHY)HEVIIFE LGS Z L, WHNE 72 NogkE
PELELZE, BEIEDREILELbTHEIE, T
WoIIazr—va UPSEEAEICRVELZE, [
CHWREDH D Z EIFVOPERISGEZ S (Murphy's
law)] Tl a2HT 2, REOLAGLETDODFBOHR
LI CbhbloTy I b =ML, WHEMOD L EHIRE
AOFIEEFIIHMT 52 &, 356 - mErE
s % % EOHAFHITETH 5 [34]. BRIEW~ORGFHE
k) WEALED, ZORERIEITNS.

TIa=y—Ta VIR EIBRICE D R HM
SETH DT LITFITHILT LI EBLETH L. TR,
EREA~OEE, PIE L HHROBE, HRaEe, FEN,
SPLATEY, B RO, Zas 7 BRI LTI
B A EHERKRD S [35]. ZHOLET, FHOHMW (G

N) PUBEBENLZLERDOTVDLIE, ZOLDIEET
FEWEOBENIERBREZEATVWS Z LICREDPLETH
5. 24, B, EIERHH R EOEARNMEZ EE L
TWABILZRTOBEETH L. B - ILHMICERL T,
T RO L NVICE bR MR R ERE GRS
CENEETHY, HAROBIIIE L DR ZIRIRT S
HELT, BEHREY AZI2onTHHEPHB X5 L9 %
MEZRMBET 22D TIAIEE L [36]. K, Jiodt
WO BNT, FET I s Mo = %L — gk &
BRLCTUMICZEr 2RV ELERHT LI LIEH T ) it
LlEvzewn,

KRENC BT ZRTFT) - HEHICET2a3Ia=r—v 3
CEBEMBEE L), FEOTISICBRS S, R
BROMPEREEZBORREBRETED L) ITMEDIT S
e CIRIE VEREIZ O W T D@, BRI - WE
% H % (National Council on Radiation Protection and
Measurement, NCRP) %% & L 7B CRkRE L Tt
ENTWA[37]. T, BEERZE~OTEYY XA, K
SEWEEZFH L7 a ) XAEEAOKE I 2
r—=aroOdErPRKRERPLEELRS>TVS. 20
HFITBWTH, FEH, BOF RHIRERD), WR, Mk -
Pl AEAEHRE LE Loy 27 GHil) 58k % #¢
L, WELTRE (F-AEFE~oIN) 2HiET 22
EOEEMIHRVELFTH L SN T WS [38].

V. BEOEFHEE - KEL SO

KIETIZ19794E3 A28 HIZHE & 722 —~< A )V (Three
Mile Island) DJEFIIFEFFLOE, EIFHEIHDIET T
#H M ZF B 4 (US Nuclear Regulatory Commission, NRC)
V2R 72 Bl O & FILEE O R IR UGE O RN & SR 72,
FTh, FHEOFISETE ORI, FRCHEL vy — BT
LETHF— s OERIIMAT, BaaIa=r—ya
YOHY)FHPEEREE L TR S TwE. 2 —< A
VETO L) ZFIVOTHREBELIIDTHLHI LR
HiEE L, FRETHRETOL ) REMR Y AT A28
W ARMERO/NS WEES O ERFHAEHYII IS T
ERVEDBREEHE AT, SRS LCWEEZR D9
NIRRT S 7z [39].

T3, HlF A CRERE), TR %, o B,
ELHICFOBROBEIHMMOLBREIZIN UT, JETJ) B
B, Pl RAER, NRC, BiRfRB X O EN O 53 %
BT, O IHEMMPRE - FF SN2 h55-lin 5 &
720, MEEOT I L & fRISEDHET S 7z [40]. B 21,
T2 S NRC F 72 MNBFA~DE— R TIIHBATEK R
LOTH (W] b LBHESN o LD HEMR S
RO L LT, Higomm - #iFic o ToHEFBHA] (45
FR 55402, 1980) Sl &z, S 512, PR EER
WO RRIE, AW 2 EE OlE, FEIERNB
X OV B O Mt R A FHIOR SARER & BB L S ek T 1
e D 2L, WICBE L 4 EMRE R L R
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Y52 EOEEEMIRE SN, AREFT O KT B H it
BRORELRT 7 — % Z HE)IZ NRC IZEE LK T 2
ALY A7 WS, & B ICHHON SR B X Ol IC B
23322 —a v OESLIEA SN,
Sandman (2006) 1Z, AV —< A VEHIKTOKEF -
TIa=r—Ya YIEEIRDED 7oA LT
w5 (F4 4] Thoid, (1) AV =<4 VETOHK
PERGZERLCTEP o722 LITEMEROERS—FH LT
%. L2L, Babcosk and Wilcox ¥ I 2L —3> 3 »Ii2& 5%
HEFWEF =V T4 ) FIROFLESN A2 DLRZEBKR
L7222 eaBFr2HE, 232y —3 3 VEMFIZEK
HRICBW T )P OMEREERIETRETH- 7. (2)
WAOBRER A SBHM, M2 >TBY EH RDLDN
ZHUBR L TV BEIIAE L oz, BENEELIRL
HHEZ XU THEBINA Yy E— V2B E L. T
12, A2 BIOMBI - AIEIPERERERFOERK L o7z,
RY VN T MR OB 2T R X v 2 —
O, BMWICRTRVWEIRE /-5 L (3) Hiffi
WMEMSZH L TARINLVWEWNIED > 256, A4
(BB A R O Mo EHE, S EZNEMbE L L2 5.
A CTHS 72 BIEEIED/N— FF = LTRDHLENT
WhRWERGET A, INOITHEMICA R EE AR S¢S, (1)
FERERRIBICB VT AT A TIIAAX DARZFH S v E )
WCHOE T A MDD B, L LEHICOWTOHERA
md 52 & BaED, ANrxOiEEzEie Lg% E.

& 4 Lessons from the Three Mile Island
A3a2=5—Ya iIEETHD

1. Pay attention to
communication

2. Erron the alarming side YAV ZBEARL TEELEZIT>HHP LV

3. Don'tlie, and don'ttell EXEIILTEZEHICEAD_EPEET
half-truths b3

4. Expect the media to be BRICHENTAT 1 TRBEORLEE
over-reassuring 21853

5. Keep it simple BRI B - BBHICT NETH D
6. Pay attention to outrage EHGTICICEAT 2/0EAAFEICER

7. Get the word out FRIFYICHESRIEAB L THERL &£V

(5) BuUif, MEIEES, FEHL, Fiargtds e (K
WCIEMEZ 29 LB L C) #HECHMM 2 FH %2479 .
LLAAE, %3 LbFMAEMNEREZATY R
WV, FRESPERENTWAZ L2 ALIZE LY, Zh
PALRRYOEREERY H 5. (6) KTHFERE, %<
DEBFER (outrage factors) THEMIFSNBFELTH
5. MERERNEER 32/ —Y 3 YEREEICT .
NI (L) ATBOEIRE 2 3R L CARR 2 BT 5 2
ENERTHD. BLOT) GARICHETL72% < DMK,
T GRft) ofhEHRLLY &35, KMEBOE—IC
L3562 L IE—2DFRLRIETD V1525, ZHITHHE
W - BRFEHCOBHRLEEZREEICTAZ LS. F/2
) LA, AT 4 TRANA MO HFE 2R LR 5.

RHBoTADE, EHREILSIELLABHLT, A4ICH
HICEZRE ST PROEREEEL I LS, 255
FHETH A,

By - BHIBRBIC L o CEHELRII 2 =7 - a VO
HlZ, WIS+ - RELETH-oTh, FhoTniHT
E (AFEH) L 2ORMIEE, ShoTnhnZ e (R
W) A28, HENTOIHRE T (FU4),
ZFRBIRMAD (Eltho, FMEH0) sz 5ET
52LThHLH FICHEFLOEROWRENE (FI) 2o
W SRR 52 &5, B Y3 oS HEM: % HE
L=y 25203201068 ThHD. TNHILRE
A TNV FADORRICBNTHREELIEH S
TRERTH B [42].

ZITWwWHaIar—vavid, SENBZLOIZES
v, B, BEHEE < SR O F B e PR 2R ARG
Ty, BN SRR 2R - FE L C AR A R
WHEYTS (AR W EREE 2 ST 5) &) HIY
YA, BN EREEE LT SN2 IR0 E 525
BEPDH Y, THIIHROZLBNY (LHR) R E V) #H
BEhblEaIazhr—Yaro—HeiarEns(l] Y
A7 BHIZB TR, 1E%, BUES T 728052 b BOREIR
ThY, RELRAvE—TThs[43]

HATIZ 1999 412, MRS Y = — ¥ —F — ORE
PN TGN THRREIN T ISy 5 2 A AR I E L
TR E B O7EEE 2 8HETE, 667 AR L7225
e (INES LX)V 4) 2354 L7z, Thaiic, BErEs
B3R, FESGEDHIE S h, TR T 5ER
FEARFRN N 2 CTHEBISE G O ST HITIF 7 A by
¥ —ERTH ORI HER SN2 [4445]). FHigidk
2% (BZ0HES) bOLTHHHRICN > THIKEZ ED
BREZE [46], SHICHIBEROILIR - T I 2 =7 —
Ya YHEHONHICOWT L KEMA SNBSS N
[4748]. AFIZAKRIZBWT, BFHREORL ST (K
B HEEFANORIE - FERERLHET LB LE 2o
72 [49].

JETIRSHMIEB SRR L 5 &, A I BB
O SR 10 AL HEL (FEMXKIROBEREICE
WO EAS5uSv/h 28R %) ORI TIE KE
TEHO LA HT EHIBERORIBNIC X - TET 5. o
AW T IZOoNT, MR DN & - R
T XD RDRIEEE N L CTEEREZ TV, M
NG T 5. BRI 15 RIS T 2 R hEH
SEFR O X IR D BEFAS T B TR 25500 4 Sv/h %
MR D) OBEIE, F79A by y—IZE, ERFE,
T HEEE R 9 S b BT HEEAFNERE TR
BEL, ZZTOWm#EERBIHBEREOERNFERTH, S
HEOHL L L% 3RS 5 [50). BT DGR A3
2 W HIBRTIE 2SI - CTRT B SR A9 i &
w5 [51]

INFETORTFNEE - FIORE» S, EHke Tl
AHEEMEOIA L AR, S 5IIZESERIROY R R
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THEEDREN REN-Z 28T 2, BINETF R
1K (European Atomic Energy Community, L—5 b 24)
i, B HBREROKENKE LT, #ido RODOS
DOPNCHE OGNS X9 % (BOR) REXE T 7T A 2HK
TERL LB 2B L TWw b, 2SNt LIz b
7257 =7 2EM - AL, B - FIEOR L 2 R -
TOTF— 7 EZRET L2OR% 5T, FHIMORL 55
¥y —~oOE WYHIBORTEOHANEEDL
Tt a2 R0 BARAR R - FIERR OO RSO Tl % & &
BALT 222 2B LCw5. ZHZENAHIBWTY A
7 OFHIli R BOR RO @ 2 Z L LT, BfRESB L OE
At o CHRE L TRBEICHLT 2 LEB0HNTH S
[52].

HATIHERPER M, A, dRkEXZE N E
LT, B EORKPIRE L #IEHREDO PR EITH
EHRHFE O [FRRERER BTN A Y YT =2 ¥
Z 5 24 (SPEEDI) [63]] #d Y, FEMEHRICESWY
TIEFIFEEI ORE % 5F-l L Fi~ MR - %2 7l
THLDE L TRIFHEEL D [RRIFIZBT % BAR R
TEYV AT A (ERSS) B4l e ED Y AT AWK TH
5.

V. REXRBRICHEIEFHKE

2011 4E 3 A 11 H 14 BF 46 512384 L 22 0Ib ol AP
MR (v =F2—F9) LZ2oBoEN (Edililhi
CBWCTRAEDS 389m) \CL b, i s, ZiliS
CICHF B ORESE—FTIIRBH L ORESE R T
SEIICHI AT Uz, MR AER, SEIHEPICIH
TRRASR A S 722%, T84k 46 25 1M B 45— 5 58 12 5 5%
L7z 14m ML EoEpiE, BEROLERERMOMEE 72
LL7. ZOME, ETFERBORT RGN XY, B
KoM B O OIEFEHA: U7z, BRIE IS 16 B 45 5
2, FEZL 2 58ICBWTIERHFLOGHSEEIC L S
HRDAFRIZ T2 o 72 & DHIWIC T, B 15 o BASH
BICE S 2 L BUF IS 21T o 72, ZO8E, 19K 03 4
R HBAFRESHFH SN, WEBRHKEZ KRR
LT BT DR EEART B X TR T 1 5 E B AT AR
HREINLHEL o7

B E SR SN2 HBICEL RIS L L0
FIWFA S, BEHER R R PR BT E S, BES
—BLUOE T EFDREETOFERCRMIHIE L TZEON
BHPMERGE SN (B 2IE BBEE—FIEIIO VT,
3 H 11 A 21 B 23 2312 45 Skm P& P o 8 3 X 8 & 4%
3km ~ 10km BNOREPLE# XIS Z 5% E. 3 H 12 0 18 B
25 7324 20km PN & RESEIX S, 3 H 15 H 11 FRiC
4% 20km ~ 30km BN 2 BNEBEXIEE Lz, $5124
H 21 B3 BB — R I REHT 2 S 14 20km BN O
W DI, SEE AR IE AR D BRI R E S
MFXIBADIANHIRE N7,

RER, FEAOMIE, T2Z0FMMIcoVwTIiX, 5H

24 HH5 6 H1HIZATTHIAEA RARIC X % #id 58]
7 BN IAEA [ET 4T 2 MEa#E]l o5
JEF- 7 S ER SEAERNS & B s [56] ASEE L.

W BB FDREIICBWTIL, HEh ek
BE, BT OB A BRI RE, KR 5 Ok
Bk & 2RO R — MR 4 THH 2 E X LD
PR e LTSN TE 7. B2, A1 K UK
REDOFABERICOVTIE, S OBEKMRARRHE AR
D DRI HR R LA 7L A R %4 L TR
KTED L) ICEEOERILEMRL, NBREKERME L
THEHTAZ ERBESIN TV [24]. LA LiEmic,
IS LIS 2o 2. AU ERICRERIN
LRGUE N OMATIC X UL, MEERAEK 3 B THERAS
T, 2otk 1 R CH.OEEESE. BEEERIC X D50
BURASEZ D, HEREE AR 15 BB IR TR S22
DFFICRE 72 ENTW 5.

HHOFEARKELY, NHEBRRE, MERICL2EES
AL 7V ARRIZHENATb NIz (FREEO 3 HII
1 H¥EY 7 moiEERE. 2R 5 AR E T2 155 o
TVUARE, 1R2EOGRESREEM). TR HEEe
ZR%, CHRFE, KRB MBI ER AL ERL
7. TROERNEBOBRAEMZED L7290, 425 HU
#ix, NREIRILKEMEE, W2k WEEN, BT hRE
GRE S, SRS 2 EHBINT 5 HEGHER A AL 5
H 9 HU#IZ, BUF - BEDIRENKE) OoaFRLES
RAER SNz RER - BT R eRBss, Gk
B - HARET- ISR / R IR R &R 2Em, o
RET %4, MBRE, K IERARER 179 L3k,
— AR R 2 R L 7.

Lo L ESEERICBLTY, FCETsa3Iaz
r—3a yORFEIZE)RLUENE LTHERLENTW S,
FAE R BRI 2 HiEmoRg A~ g, Bk
WE BE# LR T A HEROEEN TR
otz l, EMRFEOREDIMCY 270 RiEL
DRENTWE Do/l R EDHEETH L. RFHE
FEAE R O TR OIREE R H T RT3 7 & & AT 5 B2
WHEY AT A (ERSS) 375 ¥ OISO & b B
T, BORRRABHEERETNA Y V=2 VX T A
(SPEEDD) &, B #AR SN THaIciikE L 2o
7o F7z, BA REICHED CHRERRIEAFE LD, W
BICIIAESNE o7, TRHICE ) AL DR L
RN S B 2 EARH SN [57]. AT, HEED
(X 2 R P 5 Yk D TR T R0 MG 3 B e M 9 B K O M
HOMHEDSENILTEN-Z & E DB RSN TS,

LFito£ i, (F&LTilpo) k- VA7 a33a
== a YEMRD, WEBFETIIRBHFRORKERLRE
LRVE NS L TV HIETH Y, HADY A2 a
2= =T a VT AEY MAD, HOEMEOH
PHRTENZLDTH 73 HHLHNZ RN .

— I, BORFAERE % 20 MR 11, BRI TR LR
T2 2 LIFEATIT) A, BBNLRENFHEZART L
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EERELENMYED L SHOFEBIELTD, ZOBHLEN
BRI Tw5, FHEEEZED 2 2 L3S FoFins
BB S 23 578, M OHBH - FHo B~ LR
W (%) ZHEP33ErdH 5. FREIELL LD
LVIIRBICINFEATAXIIAEITT b2 5262 12,
5L, BHGHIGRETE (MR HEKE I ~OBBEOmE A
Hibhb, FEITHN - GHEEROBETHY, AriR
NEEBEZEADOARE (fear of fear) 12 & o T2
(alarming speculation) Z#{TbZWAEIZKE W, ®ED
HREATD, BEOELELZHL AL 2RI EIES (fear
mongering) & WL HZL, #ERMICRTPHEID
LBMAEAHEFRTH o ENEEZRRETHFET LW
ENS. ZOBENST L E, HROFEGNIETALN
ooy —TarTid, AT OEEERE - BEIAR
15 TH o7z LFHli S 5 [58].

EY R EREROFEEBORBL (5B OIRMN),
BT R I A O IR O W FEE & B, ZhSIcBIT A
ZVIHBTFUA, KRS, BHERTH-TH L DEVHE
(a low-probability but high-magnitude worsening) 131
2 BRI, HAVIEBRLZEORN, S HITKEK
OREEE LS (LILEOSJTER) LT, FC
GRS O BB~ OB, KE - ERoHEY) Wik
AFWENRTVADRLIED - L B TEE LT (KE)
KOMEZHERTRETHoL, THIRTWEDroT2
(LAPL, H0E2VWEETIEZY) EThiE, FiE (7
) BAWTHSZ EZBRET, RIEY OklE) KD
MEZHRTRETHo7z. L d, BRENENEN
ENTVBEIEERHLT, ZORKBRICEIY EDX ) Zext
MABREL R (V1) 22T RETHLE. wWihd
HORIK DR R e S ERE = B DRI R&E a3 2
= avThhHEFEMINTVS[HI].

¥/, HAROBUF, ETHBGIREEE, SEEIH, R
L7za3a=lr—Ya VEEEBT5ECiIciz4 HNE
EL, HESEROREESR 3 HEICBI 28K, BFR
HWEENOEMETR - 2322, —Y 3 VICHTLHRD
FiHERE (AT L [6061], ESIZINHBALDRE
FHWMRLEHHEEINTWES [62]. BUFOIEE L 728 H
WAHZBWTD, Dl s T8 2GS 2 ASEELR
ZEiE, RO O A TR L BUIFREANDOAME D
HLTWS EoHEEd H 5 [63).

29 LN o I £ 5 v, HARET)
X, ERWHEENICX 2HROFMER, 75 D
WBIRANENZ 2 & 283 2 ARFE ZFE L2 B
M2 BEEE LT, (1) S IE ORR 23R L)
er FIICHE T L CW2TRESED S 5 & OFHlifE 1L 6 H
6 HIZAFRINTWAS, I IAEA HEHETIX, 561K
FHIBMBELZHICE TR AW L TOW B WEEEDH 5 & Ol
WRBMD TR SN, 2 FiwlloRake=s1
VIREREDORNFE T — 55 A THUBICHRWTARE
ENTA, ZORBRKKE GEEHE) &xF IAEA #i5H
DONED—TREHIEEYH 5 2 (R, BIH AT 2

EVFTIHA VI —IRE LT —FOHIZIE, 3H
12 AT CORRLDHEE LR TH OB UA DB RS
LW HELEDLEL T LIV 132 L EOMEMIE TN
TV, BRI T2HAULEGI o722 R EZEITS
NTw5 [64].

V. &0

FEINAMZ N | EZHH % & o b o 5T 38R
PEBAFIELTn5D. HHARAKELZO 6 A, KEH
PEHATIAADT +— b - ANT = VR HREBHTIE
KFNZ & ) BIFAHEL, B 7 — L O HIBERE AT — K55
L7 F2RA TR, Kl - dkicky 3 X—)
NOKDBFSEEI AL OB KBE R MY B FHRHEEICE D
7 — 8= AR O JE L T H PR A B HREDTE A L
72065 HA (k) OFEME MO BRI K EETE
PHEZ DL 00D, BHMTRELRELE o7z, F2RK
MEETH, HEROFEREHEL LT, BT IREHO%
&, S BIIIFEEIT O HRICHRE OB E B ALN L.
Lo UTice &, ET 2 BT IiEak o MR - HHICE
SRR L SNBHIRDIT ] EFEFAET 5.

TERE 20 58 % MEBE 915 2 B E— D R, TR Iz
ETEIEL, INLDBED LD BAHEEEZES TV B
BT Bk L CIHRIEICSED TWE T L, ZORRK
BTIXI DBV ELZRTLLENELBLZ L 2R
ZLTHDH. BOGEKRKIRIT (754 R) I2BWTIEN
=v 7 (N4 OFEEGHNRITH) 3AHTHD. FEFLIC
HEZ AT HEEANOBEITE L, A2 P oo EHs i
s cwiuE, A2 IEEHWICY 27 N0 T % &
ORI TH L. ) A7 MUATEDBIME S N7z
SWMRFAEL B LT, FIILEROGBNITE %252
25 (Bi) & BoRmtkoMEEE2 515,

BUH TR X )12, HATOERBFIOKBIZIZ T2
F RSP0 EEZONTBY P2 S WK T
H5. SHOHEYORIE - MIEOBIA,» 5L, HAOIE
TT YTV PAOMNEEE, HEMICESICELZE
OIHIH D 5 [66]. T B OREEH], FVRS
Tz —3avid, BEMAREMNZ SN EHRE
ThHs. EHNOFLHIR, BEERE, BEREFICBVWT, HT
Hew) EME LM OFN, S SIIZBEHROMEEY 2 2
PoOVi#EEZ D LT, RRETHN LA R HEHIC
ODWTOHREEMIRTI L2 HHFETLINOTH S .

ZEXH

[1] ICRP(International Commission on Radiological
Protection). Recommendations to the protection of
people living in long-term contaminated areas after
a nuclear accident or radiation emergency. (ICRP
Publication 111). Ann ICRP. 2009; 39 (3): 1-67.

[2] IAEA (International Atomic Energy Agency). Self-

322 J. Natl. Inst. Public Health, 60 (4) : 2011



(3]

[4]

(5]

(6]

[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

BEFNER - BEANOWMEEV A aI 2=/ —Y g v ) A7 ER L FEHOTIG

assessment of safety culture in nuclear installations:
highlights and good practices. TAEA-TECDOC-1321).
Vienna: TAEA; 2002.

Johnson R. Ionizing radiation exposure: Psychological
and mental health aspects. In: Nriagu JO, edited.
Encyclopedia of environmental health. Amsterdam:
Elsevier Science; 2011. p.288-96.

Ropeik D. Risk communication: More than facts and
feelings. TAEA Bulletin 2006; 50 (1): 58-60.
fEETT, s =El, Hh R  BRE . YA 2733 2=
r—3 a ~ (Risk communication) D& IGH :
FEREEA OIS & . AR, 2007; 4 (1): 38-47.
TAEA. Intervention criteria in a nuclear or radiation
emergency. (Safety series, n0.109. Vienna: IAEA;
1994.

IAEA. General assessment procedures for
determining protective actions during a reactor
accident. IAEA-TECDOC-955). Vienna: IAEA; 1997.
IAEA. Training manual for reactor accident
assessment and response, working material. Vienna:
TAEA; 1998.

IAEA. INES: The International Nuclear and
Radiological Event Scale, User's manual, 2008 edition.
TIAEA and OECD/NEA; 2008.

Nuclear Installation Safety Net. Regulatory control
of nuclear power plants: Tutorials. http://www.
laea.org/ns/tutorials/regcontrol/intro/default.htm
(accessed: 2011-07-10).

TAEA. Method for the development of emergency
response preparedness for nuclear or radiological
accidents. TAEA-TECDOC-953). Vienna: IAEA; 1997.
IAEA. General procedures for monitoring in
a nuclear or radiological emergency. (IAEA-
TECDOC-1092). Vienna: IAEA; 1999.

TAEA. Regulatory control of nuclear power plants.
Appendix III: Preparation for the management of
severe accidents. http://www.iaea.org/ns/tutorials/
regcontrol/chapters/appendix.pdf (accessed 2011-
07-12).

HSE (Health and Safety Executive UK). The
tolerability of risk from nuclear power stations:
Revised. London: HMSO; 1992.

SCEHELEA L BA AN B ERE 15 AERR . R ST
FTRIR |, 2003; p.224.

NRPB (National Radiological Protection Board).
Board statement on emergency reference levels.
Documents of the NRPB 1990; 1 (4). Chilton: NRPB.
FAO, TAEA, ILO, OECD Nuclear Energy Agency,
PAHO, and WHO. International basic safety
standards for protection against ionizing radiation
and for the safety of radiation sources. (Safety series

J. Natl. Inst. Public Health, 60 (4) : 2011

(18]

(19]

no. 115). Vienna: TAEA; 1996.

ICRP. Principles for intervention for protection of
the public in a radiological emergency. (Publication
63). Ann ICRP. 1993; 22(4).

DR T RS - REBET ISR . HT
KEFROERBEBIZOWT . O U1 2002; 55
(3): 28-35.

[20] AAVLTHIERAER ZRGER . VLTI B BT ED

[21]

(22]

(23]

[24]

[25]

(26]

[27]

(28]

[29]

[30]

(31]

[32]

HOHL & [ R FERT 122D W 2 AR Rk . AT
B. 2010; 48 (4): 56-60.

SARTE . R UE L R fE R T A R O AT BOR G - BB
T2 5 DR SR AL 2006; 70 (3): 192-93.

JRF I R E KA . T AZ B 5 TAEA
KT 5 HAEBUGF QMG E © B IREET
TIFEBA ORI DOWT . R T JI FEEERF AR ;
2011: 3. http://www.meti.go.jp/earthquake/nuclear/
backdrop/20110607001.html (accessed 2011-07-12).
Japan Nuclear Energy Safety Organization (JNES).
Severe accident and accident management. Tokyo:
JNES; 2009. http://www.ansn-jp.org/jneslibrary/
AccidentManagement.pdf (accessed 2011-07-12).
JEF ) K E SRR . KA 5 TAEA B
WIS T 5 HAREBFOHmES KBRS
BB OFRICOWT . HE : JHT K E
AREB; 2011, IV. p.7-12.

National Research Council. Improving risk
communication. Washington DC: National Academy
Press; 1989.

IAEA. Communications on nuclear, radiation,
transport and waste safety: A practical handbook.
(IAEA-TECDOC-1076). Vienna: IAEA; 1999.

g, #ETE. RN EVA 73322 F—V s
ViREBREFDBEREBRICI BN A7 a3 2
= arDkOONA K54 v AR, WE
BA IV o R EREHEOMGR & EE. &
B B A= IS ; 2008: p.175-209.

AT . YA RXAT A T O S RIZIEE -
FERAE . A, WS M AR JEE -
RGN ¥ 7y 7 Hal Bk & iE#EM; 2007,
p.114-120.

Flynn ], Slovic P, Kunreuther H. Risk, media, and
stigma: Understanding challenges to modern science
and technology. London: Earthscan; 2001.

Gregory RS, Satterfield TA. Beyond perception:
The experience of risk and stigma in community
contexts. Risk Analysis. 2002; 22 (2): 347-58.
Sandman PM. Responding to community outrage:
Strategies for effective risk communication. Fairfax;
VA: American Industrial Association; 1993.

US Nuclear Regulatory Commission. Effective Risk
Communication. The Nuclear Regulatory Commission's

323



[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

324

etk

guidelines for external risk communication (NUREG/
BR-0318). Gaithersberg, MD: USNRC; 2004.

Centers for Disease Control and Prevention. Crisis
and Emergency Risk Communication. Atlanta, GA:
CDC; 2002.

Cumbria County Council. Sellafield Level 3 Off-Site
Emergency Exercise OSCAR 9 Summary Report
2010. http://wcssg.co.uk/documentstore/Oscar%20
9%20Summary%20Report.pdf (accessed: 2011-07-07).
IRIE VLAY . A R AR AR . R
HERS, 2000.

Society for Technical Communication. Understanding
risk: Informing decisions in a democratic society.
Washington, DC: National Academy Press; 1998.
NCRP(National Council on Radiation Protection and
Measurements. Communication of radiation benefits
and risks in decision making: Forty-sixth Annual
Meeting Program, March 8-9; 2010. NCRP; 2010.
Khripunov I. What we need to know and when:
Educating the public about nuclear terrorist risks
can help raise levels of security. IAEA Bulletin 2006;
48 (1): 3941.

Perrow C. Normal accidents: Living with high-risk
technologies. Princeton, NJ: Princeton University
Press; 1984.

USNRC(US Nuclear Regulatory Commission), Office
of Inspection and Enforcement. Report to Congress
on NRC emergency communications. (NUREG-0729).
Washington, DC: USNRC; 1980.

Sandman PM. Tell it like it is. IAEA Bulletin. 2006;
47 (2). 10-13.

WHO (World Health Organization). WHO outbreak
communication guidelines. (WHO/CDS/2005.28).
Geneva: WHO; 2005.

Sato H. Management of health risks from
environment and food: Policy and politics of health
risk management in five countries-asbestos and BSE.
Dordrecht Springer; 2009.

RINEB . (2R, BB E RO IR o
FNCB T 2 A0 — A2 RIET 25 RO [HET
TR ER RN E L] 122owT . ATIRER. 2000;
22 (3): 49-53.

Wiz R R SRR E A IZ oW T . Y2y
A . 2000; 1172: 66-69.

AR . T JI KEITH 2 72 E A ORGHA © BX
KFAE % BT . 171 eye. 2000; 46 (5): 26-31.
HREHRE, SRR, AR, T II BRI S
F5 T TNV - Bl - KEROERIEFHROD Y S
B3 5 M . SOENE . 2004; 2: 8291.

KUK . B oY A7 33 a=r—var 7
AV RAAI 2=y —Ta v faBER L L ESI

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

News (BEFFHEWIZEAT) . 2006; 24 (5).
JEEEA . BT EICAL RO MEN L Z0
HE. KRBT AR R A BORIIZERR. 2002 5 2):
43-59.
JEF I S AT Fe 4 . IR F-77 B SRS SR A 1) 45 1
A B KECHE R 2000.
TR IRV RATE TR B B 938 . ERZBIMC X 251
B SERNFR D FEHE + 5 -0 98 T k) S Bl A 1B TR I 26D
&&EW . HTIEB. 2000; 22 (6): 62-5.
European Commission, Directorate-General for
Research. Off-site nuclear emergency management
and restauration of contaminated environments:
SAMEN and MOSES thematic clusters.
Luxembourg: Office for Official Publication of the
European Communities; 2007.
LER AR TFNERERETF IR Ay b7 —7 .
AR RAERSREEETFUAY T =T VAT A
(System for Prediction of Environment Emergency
Dose Information, SPEEDI). http://www.bousai.ne.jp/
vis/torikumi/index0301.html (accessed 2011-07-15).
R D BRI RLEY AT A
(Emergency Response Support System, ERSS).
http://www.jnes.go.jp/bousaipage/system/erss-1.
htm (accessed 2011-07-15).
IAEA. TAEA International fact finding expert
mission of the nuclear accident following the Great
East Japan Earthquake and Tsunami: Preliminary
summary. Geneva: IAEA; 2011.
JEF I R ES KRR . WL % IAEA B
RO 2 HAREBIFOMESE  HEBEIRE
JET- TR BT OFIIOWT . B R KER
AR ; 2011: p.1-20.
JEF ) RE SRR . WL 5 IAEA B
(RIS T 5 HAREBFOMES KBRS
A IFEETOFHINZOWT . BT T REE R
AREB. 2011, IX p.1-12.
Sandman PM. More on Fukushima crisis
communication: The failure to speculate. Peter
Sandman Guestbook 2011. http://www.psandman.
com/gst2011.htm (accessed 2011-07-10).
Donnelly J]J. More Peter Sandman analysis on Japan
radiation threat communications. http://www.
jamesjdonnelly.com/2011/03/more-peter-sandman-
analysis-on-japan-radiation-threat-communications/
(accessed 2011-07-10).
Ropeik D. Poor risk communication in Japan is
making the risk much worse. Scientific American:
Guest Blog 2011 (March 21, 2011). http://www.
scientificamerican.com/blog/post.cfm?id=poor-risk-
communication-in-japan-is-2011-03-19 (accessed 2011-
07-05).

J. Natl. Inst. Public Health, 60 (4) : 2011



[61]

[62]

[63]

BEFNER - BEANOWMEEV A aI 2=/ —Y g v ) A7 ER L FEHOTIG

Ropeik D. Poor risk communication in Japan makes
the fear much worse: The fear of radiation may do
more harm than the radiation itself. How Risky Is It,
Really? How risky is it, really? Psychology Today:
Blog (March 22, 2011). http://www.psychologytoday.
com/blog/how-risky-is-it-really/201103/poor-risk-
communication-in-japan-makes-the-fear-much-worse
(accessed 2011-07-05).

Srivastava M, Sato S. Conflicting information drives
anxiety in Japan nuclear crisis. Bloomberg, March
18, 2011. http://www.bloomberg.com/news/2011-03-
17/conflicting-information-drives-anxiety-in-japan-
nuclear-crisis.html (accessed 2011-07-05).

Fackler M. Radiation fears and distrust push
thousands from homes. The New York Times, March

(64]

65]

[66]

17, 2011. http://www.nytimes.com/2011/03/18/world/
asia/18displaced.html (accessed 2011-07-10).

HARFETF D% . AR LS OUBHEFICHT S
M. LAY Y —2 (201147 A4H) . http//
www.aesj.or.jp/info/pressrelease/pr20110704.pdf
(accessed 2011-07-10).

KETV.com. OPPD dispels nuclear meltdown rumors
in Ft. Calhoun: Officials- Fukushima event will not
happen in Ft. Calhoun. KETV, June 18, 2011. http://
www.ketv.com/missouri-river-flooding-extended-
coverage/28281114/detailhtml (accessed 2011-07-12).
----- I8 AR TR IR P A [ E ARV &
ERAE . WIHFE 201147 H 13 H . http//www.
asahi.com/national/update/0713/TKYZ201107130644.
html (accessed 2011-07-14).

J. Natl. Inst. Public Health, 60 (4) : 2011 325





