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Triggered by the Fukushima Daiichi Nuclear Power Station accident, there have
been a lot of arguments among various situations and levels about utilization of atmospheric
dispersion models for a nuclear emergency preparedness and response. Most of these
arguments, however, were alternative and extreme discussions on whether predictions by
computational models could be applied or not for protective measures in a nuclear emergency,
and it was hard to say that these arguments were politely conducted, based on scientific
verification in an emergency response. It was known, on the other hand, that there were not
a few potential users of atmospheric dispersion models and/or calculation results by the
models within the Japan Atomic Energy Agency (JAEA) and outside. However, they seemed
to have a lack of understanding and a misunderstanding on proper use of different kinds of
atmospheric dispersion models.

This report compares an outline of models and calculation method in atmospheric
dispersion models for a nuclear emergency preparedness and response, with a central focus on
the models which have been developed and used in the JAEA. Examples of calculations by
these models are also described in the report. This report aims at contributing to future
consideration and activities for potential users of atmospheric dispersion models within the
JAEA and outside.

Keywords: Nuclear Emergency Preparedness and Response, Atmospheric Dispersion Model,
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B LN D) I WT, RKIEHCE 7 /VITEEREF 2 R 72303, R BERLHERICIN U T2
DOFEFHDOET NBFET D, BOBEOJR Ik DZeFEEICH NGNS THEERIRTIFiisx O
LARRNTICE T 24458 (LLT, [REHE8t L WD) VITIE, TEEEC I T A 5072 3 h £
TNTHHAT A« T—LET RV BI, FH R OSSR 361 2 B Y E Ot 2
ME L ZBR[PRENFHE SN TWD, ZOET VLI 2 & icx L ToiRl
HThD, —H. [EGIGORERT - ZZMET %2 Z 8 TE 5 RRILHE TV & LTS 7 €
TAMBFE SN TEY, MEFEmIY A7 FHIICBET 2808 & U CREZETI T 7 7 7 A
FTHHETWD,

JRFIFRERR DEE AN I TIHE S ATV D FZABE U7z REKGEEAATIL., Ut E o
MR OGS 2 L <BRE LTI MEEA RD 5 LZLMOFME I E LTEBY, KR
P OB B NF—ERFHN TOEFRELZHEL TWD, L, BIEOFKIZKT D7/
BISERIR B Bid, SRV A MEAEOIFEFIRRE, T7bbilplemiEER. ARG RS ORI
BT DRI OFFE AR T H 2 ENEETH Y | M ORBESREMA - 2RI KR %
B2 RRILBIZ B E T E 2 BT T T V2 HOTZFHi AN E Th D, 207, AR ETIL,
1979 FIKE TRAE LAY =< A VEIRFIREFMFL 2R L LT, PR LB &
B LT BETHIAFEETH Y . JRF iR OB ERFICE ] © & 5 BRARFREEM EIT W T o A
7 21 (SPEEDI: System for Prediction of Environmental Emergency Dose Information) 3735
BINT,

TAENZFWT SPEEDI DAF(EN — R E RIER 2 H D7D P 23 423 1 11 BICHEAEL
TERAARBRIGER LR atE ) () @EFE B A3Edrdi (LU, @EF RIS
L) ODRTHAH 9, ZOFRTIX, < OFLAERSBEHAE 2 RER< SN FEICE
ST, FHCYFRHZI T D BUN O RBEEHEA~ DX IS % 1> TEZ < ORI M SN2, EOHT
t, SPEEDI D1 ] % 3% 2 I T FHOGH G DRI DRE D L 912~ A AT 4 7 RE S THEH S ke
J7e. FORNEX, FHECYRR IR HAE S VTS TR 3P R Ofe R & & ik ¢
E DAERMEIT A o TN LW S BT K 0 | REEEC R PRIRIRESE D PIREXRT SR I i e o 72 2
L. KOTPHRERZ AT A2 L TRE 2000 LW R =y 7 280 CTREMAR N ENT Z &
WENESNDTHA D, ZIUIDONT, SREOBEUTIT TAEA BIFSEHEICT 5 B AREBFOHE
FHIVOHF T, FHOHFHE LT THHREHRIZESS PRI TE 20 EWSHIFI T TIL, —ED
5E Z 5% 17 T SPEEDI (T K U BURMEME OILEHE M S 2 HEH L, B TR OS B S & L TAKIE
B3 _R&Thotz, £7-. SPEEDI OFEFERIZOWTIX, BHEBENLAETRETHoT2, |
LIRARTWD, F7o, THIRE NIRRT IR EICRIT 2 FEHE - EEZE Bs (BUFFEER) 1.

e R FES N RGREE RS (REFEH) 1 b, ZIEREOHIM 2~ L Tk Y | BUFFEERIX
WEEOR CREETEI~OIEH O BRI E TR LTWD, —JF, THRENEER 15 ETFHil
HEZES (ESFEH) ) 1. THRIE#E2 KO 72k o SPEEDI OFHERE RI1T, BERE

U AR S EFERT T OB ZE Bl C i TR GIFEBRBTIRE T M T 2T L) L0 5 ARTZ S T2D3,
SCERR A TOBMA B ISRV T TBRERRRE RS BB TR v N —7 22T L) LU
Shic, AWEETEREERECBIT 24HefHT 5,
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D FEIRHWARMUZIT A2 0 Z 2o Tz, BURPHMAFIITER 2EEL (N=vy 7)) LA L 58
XL BT DEMER D o7, ) L IERAORE R Z IR TND 6,

EFEo X 9 72 SPEEDI OfF EICET 2iaddZ D% bkt L7225, JR - HBRARHCRIT 5K
SILBCE 7V OIFAERCHI A T IEFIZ DWW T, REIEBUIENT O P Z Tl WA R OB & O 2272
LT RERICETHL LT, TO—FT, sHEET/MICE 2 TINIF 7 HEEXK GRS
— BB ERE OYIWT) (T TFTREDNE D b W o T TEIR— ORISR NS < . BARS IS OR
FHRGEICE SO T TEICER SN TEL LIS VEVWE NS . HoT-, —J7, HARET IR
BITSHERE (DAF. 7L D) PSR LOMEL-RIAE2E U EmIc L. KR
FEHT DB TRVFRECHIFE D RKKIEBEET VEZFIA LI, H2WIFHEET VICE D
FENTAE R ZFIH L0 E W D BENRIRFGEE N DR 202 RNy hotz, LavL, B
KN B 2 KEIEEE T T DN T, 20 HIE HBIZIE U703 2B U CERAR R & GRS
HDHZEBRAZIT LN, DT, AIROKREHEH CHRAShI-TE CIT, KRB HEHET V&
W) IR FIFE DL EREEIHEAINTE Y, < DR D%z A LTV 5Tk
WCTIET OB ERBBIEFICHEETH DI DT, [RBEET VO IR H34E 4 Jlib
L CHURTIZZ D ANER D e leno TV D Z &R fEl E N7z,

JE A TN BT 5 ERED L ) 7= — XK Z A, AR E TR B ~D KRR
JEEET LV ORZONT, FH- g CHBEE - IFERA SN TV DETALZTLELT, T
NOBESHAFEER LT 5L L bic, TNOLOETAEFM LMirfl % il +5, Zh
2LV, TN T 2 KEIEEKE T VT ROBENFI A EE IS LT, 4%
DIRFRIEINCZE LD e AN E T 5, RIICAREFOHF 2 HTIX, R IBROFE
BECBW TR & D KREIEHET VIZ oW T, RENRKRKIERET VARG L, 26 OFF
a9 5, WICEH 8 T TIL, TS CRRFE £ 7213 ST D REIEECE 7 LV & Hls
ELT, RENRETLVOME BIROYTREE BN, sIAETECHMS) 23HT5, &5ICE
4 BT, B 3 HCTHH LIREBM R RGILHET VA2 FIH LIl 250l 32, &%ICE 5
BT, KRIEBET VORMICET 245 %0OBE GIBEEEICR T 287 B ARG, KO
RN 7 o 4R AR ORS) Zid#i1 5,
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2. EFABSICHIT B RGIBET N
2.1 TIPSR 0% BRI BT 5 KAIEE T L

JE T JIBE 0D 7= DIZ St S B FFEOFRHT « F-AMG « *bisiE, B 2-1 1IR3 Xk 91, Q) FHER,
(1) BRARE Gi) EIAR, &) 3 B RBlanD 7, FEFEICI T D REILHE T /L OF A
IZOWTEL FIZRER ¥ %,

S JIBA S O EIRE TIE, KEKIEHCE 7 VIR IR fiEE DR E T rl HEE AR D LR ASE I
AEns, 205b, FEEFICHET I ZEFERICHOVWTL., ikt &R+ 5858, Hn—
FHPEETZE L TORERFOTHEENZYE TH DL Z L2 HERT L0, RiEBIZBIT 5
JRFIFREER DR AVEDN T S LD, Z 2 Cld, FBEFEl (ERFEREEFER 2L T, A%
DOPIES MREEZTT D Z Licky, ZaERHOZ4ME FREZENGEDFRANC X » THix D%
BFMEOFRF NI ENTWDINE I H) . ROSTHISAEDO 240 CYREIR ek & AR5
HERR STV D E 90 IS D, ZOEE, & BHRIZET D BEME O[T IRE L
FRETHIOIC, [EEH V2CHRE SN FEMEHEND, 22 TE VAR TV —LFET
L EW D ITIRREIC BT A SRR ET AR KNIV TVN D,

F 7o, R Y A7 FHE2 (PRA: Probabilistic Risk Assessment) (2R3 28D —8 & L
T, JRF IR EFTFEHRFIZ I 1T 2 AR O BB B & M Ramp SR 3 2 SR BB HE (L~L
3 PRA) FEMNBEINTWD, ZOHTIEX, RKUTHMH SN2 B TEMEIC X 5 8 O#1F <
MELZENT HOICKREKIEHET ABMFEH I TS, LoUL 3PRA TEEIN TV DH KRR
BIZBT DB E OB - JEH - HUREILE DK 7t A KOREA~O E gL < R
M 2-1 1) (TR T, LU 3 PRA TIEBH#ERIC K 2803 KRR RSB BEIZ I » T
H7e O SNDAROBEZELZWET D, 2o OfERIT, FEMeBiERORE, Hfllice
B EERE ORI, BRBEOKRTEED X558, Zofth X —Eorettm Lo
oD A7ERE LTESND, ZZTIER, AVA - FA—LET LW IREREICEIT S
R ET V. & DWIIRGS O - ZHNE#) 42 ZE TE DM X757 ARG
ncTuns,

JRF- I OB AR TIR, s CEBIZFEAE Y . BREME N BRE R~ S
LAREMED B D, BREE~DOHHD 5 B RKAASBHE SN D S DIZHOW T, ERFFFRKILHY T =
L—a UET VISR DITRM TN D 8BS — R F R O 5 7 /) B akext ik Tk, SPEEDI
A U CHEREE O R HFIERC 2 SRR T 2 B ERORELE THIL, BRET=
Z Y TORERE L HIT, BEHER—RERER &) O BIREXR O ELE ORI 52 & & L
T\, RN OBR RIS T D BT E O R IEE - R mEEE R OREE=4% 1
JHRA MK DZEMMEROWEICET 2N AKX 2-1 () 1277, LarL, EEICEESE—
JRFE DA LT R ITiE, JR 4 ORI OHER 2 T3 L SPEEDI (Z B RS A #2475 B
AR E v 27 . (ERSS: Emergency Response Support System) 82385 0 12 1ES) L 72
Mo t=i= PRI L7 IR 2 R L7 SPEEDI (2 & 5 KA IR ZE MR B R ORI 2L

2 BEAROMER a2 L THEDREICE L FROMAEDEOHEEH THLFR —F A
BRI L, ZORAEMEROZNR b T HBEHEET 52 LIk 0 KT MR
B ORAEE R AT 5 FIETH 5.



JAEA-Review 2021-021

EHEET D ENTE o tz, 2D, SPEEDI TIZHAL R ZE LZ TR R Log
X3, FEMBICLAEECEEEICL > TYHERBLOREET=4 ) 7T —2NATF
T&ERIpoTzled | P RO ERZ ORI 2 W4 2 RBLUTIE 22 0 5720 o 72, 72 & 2 ERSS
DAEEBYICEE L TV & LTH, #EE SN HIRE RICIIRE AN SN EENTEY
SPEEDI &fHAG O TEEMICZ Y R TR R AL TE 2 E 9 EES iz 2 L i3,
FERR, FHZ IS ERSS & AR EE SR 7' 1 777 LT L0 BUIRIE M OHEE 2T i T
D, TORMBILEITEE > TV, f&EH —FEFELIC SPEEDI OfF H 23 % i 035 5
AT, Rk 26 IR BET I, A BRRRHIT I T 2 RO — R RS O P hi i
R 5124 5T, SPEEDI @ X 5 R RGIEHBGEGHRIC L 2 FRIFERIFFEH L2V L2 REL
7o 9, ZOHAKRMFZE 2 FITHESNT, BISKREARGHE, R K E R, R K ES R~ =
2 7 VEOTHANFICB W TOREREENMTbI ., ZTNbDEETIE, BEMEWE ORI
VIR sk DIRAE & B F 2 €. BRARHEEI L~ (EAL: Emergency Action Level) [Z)t U7z
TOHIBGERE AT 2 & & Lz, £7o. HUNMEYEOKMRIITREE =42 Y ViR A
F2C. EBHLEDIAL~UL (OIL: Operational Intervention Level) (Z)is U728 72 5 B
kT oL L LT 10,

BURTIE, ERFBRRIEH Y R 2 L—ya T 0T, R 1BARFICBIT DB —Bis
EOPEEOPIWORE TR, D ULARKE=4 Y 77— % 2l L2 fiTc X 55k
HIRTESROHEE IR KOREN ZRIET 5, S DICHEE SN -HEN R HIRES 2 HVWT, X
JREEPHIZ 31T D B TEME ORI - MO MEZHEE L, BEE=4Y 77— X DMi7EIC &
DRI T < BREOHEE . B MEWE O RKILBC IR RS O 7' 1 & 2T 78 SR < TEH
IhTWnd,

SR SIS O IR TlE, BAREL 0 KR - ZRICEERD S ZEEDOREE =41 v 77
—ZPNEMICESECE AR H Y . ZALEBENMMRREE=F 1) v 77— % RO SREE
T — 2 OB < BREFHEA LIRS TH A D, BIHIFIZBWTEET I AR
~OEERPEIE R ZK 2-1 Qi) 1R T, 22T, BNNRT — & ZIE - fighr L. B
IRIE < R EAEAR I LB & 7R DY A MR O A REBE N T A— 2 BT 52 L1280,
KO BIEN RGBT BENTM SN D, L ORRIE, BRYGEENC L 2 80 < IR ik,
BUFHIE RPUTB T 5B L~V ORRE, BEEHE R XIE 23610 51 RIFEOHW 72 E1TiEH
SNDEAS, ZOH, BIBRFICET 2 KREIEECE T L ORI EH B RSB AR I TIRE
BINZ72 b Elbis, Lnl, BERFCH_RTEMWRREES =4V V7T —2PREGTE 50
BEMENH D20, FERFREIRKILHY S 2L —ya VBT ALZFIH LT, BARTEE I 72
TRIE M OHEE LHFED 7' 1 & R T EIZ OV TG TONDTEA 9,
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2.2 RRILEET IV OFHR & L

(1) RFEH 72 KRKIEHCE T LV OFEEE

2.1 filcret L= L 9, JR B DK BepEI 381 DR « -l « xS CREILEET V%
FAT AL ZOEBNSCHBRN R 50K ET NV ERAT 2HERD D, AH T,
REMRRGIRET VB L, TR MAe ik Lz, RENRRGIERTET Vv E LT, 22
TiE, Q) HUR - T—AET 0, @) WEE 7 ET 0, Qi) BUERATET L, &) 3 FEE
ZHY BT, REMZRRKILHET VORI E T O A F 2-1 1277,

IR« FN—LFET /L (£ 2-1 O LB 1T, BT L — L8303 BT NS EARAIC IR S 4,
T— KEHOJE VAT H T A A ($98ERBIH) (PR o TS L RBLT S DT, Pasquill IZ
LVRESNIZET NV DT D, ZOFT /M, BEHEWE N E TN &, #ifE AT
HY | @Y L ORENER T X 0BRSS RERIR c EMIC R TH D E WO IRED I T,
it « PEBOT R A AT BN AR T AT S D KA T E IR FE O 5347 a2 KB
T %, HIEORBESCIEEHIREIC N TERND, ZOETF T HIRENTRT-ShD &
IFHEORGIRTIZIZ L A ERVR, — DR TN 22K T E R ENHE TE 5
EWVWIHIETFTILORVFNORS SICE Y Bkm F2E &9 ITHEEEC I 5 8 5 1225 T 7L
ELTEMMICIE DN TWS, HEFisk DLEFELIM A STV ARSI TIE. &
TA e TN—LETAREHEINTEY, ZOFETAVEFIHLERENRHE 27708 LT
A Ao COQDOQ-FC 13,149 >K[E D MACCS2 1910732%(1F Hi 5,

AR« T—KETNELE LT, BHEOCRREIC RIS TE 5 L) R REIHET
LTI, [IROHIC X 2B EFR M EZ T T 5 72 DIC ORI E ATV, ZhEa AL
L CRE R E OBl - JEB TR Z BUEIC iR FER RN Th 5, KikstEET L
X, KB L CRRERNICH 2K/ B8T — & ZFEMIIFH R AN CHILZ T4 5 2K
BEF b, KEBNT— % 205t L U TR TR Z i 2 SR oW E 7 2 X2 S E i)
IR THALET A RBERIN TN D, BHIRIET VO 9 b blHAR L OIINFHET L TH D
D, PFRIC K0 AERR L7z 8 ROt UGS 3B RARAT I A3 7o S 72\ T2 D FEBL SN 72 RO F L A=
CHZEnHDH, D, PNIFET VORERICESNTEC L D/ OEIEEZINZ CEET 5
%2 < OEERFREGET VP REIN, ZOFERBIEOZKAIET VO XL o THND,
—F., PERET VL, RAitE XY EE R, ARG OmE R A BER R
Ko T &, B RUcBIT DRI « BUERCELNVE LY THIT 5, ZRIEE T L OREE N KR BN
T—HOE L BIZEAKFET H2DIZR LT, THAET VTRGEBNT — % O/ 0 H#ls < T
FHENFRETH Y, FLENOEED THITEX L0 LW FERH 5,

RIRENETHE < HURYEWE O REIEHGEHEIZ DWW TIE, W77 L (£ 2-1 OB T
X, S SNBSS TEWE DY Fick OIEEGEICHES W TR 2 L WO REZ AWV 5, 2o
RIFHEE T L & TR CR SN D IEEE T NV M AG bR T8 - IR T VIS, e~
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