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ABSTRACT

Estimates of Radioisotope Pollution Mechanism for Fukushima Daiichi
Nuclear Power Plant by the particle model

On March 11, 2011, the Great East Japan Earthquake brought earthquakes and tsunami
in East Japan, and Fukushima Daiichi nuclear power plant became out of control, finally,
worldwide radioisotope pollution occurred. Atmospheric diffusion of radioisotopes was
simulated by SPEEDI (System for Prediction of Environmental Emergency Dose
Information) and various methods so far as validations and reproduction.

Atmospheric diffusion model is often used to determine the transfer process of gaseous
pollutants, and it is also adopted for SPEEDI. The atmospheric diffusion model has a puff
model and a plume model depending on wind speeds.

The atmospheric diffusion model has the following problems.

1) The atmospheric diffusion model requires various parameters such as atmospheric
stability, outlet heights, mixed layer heights and deposition rates. It is necessary to
verify the validity of these values.

2) Since the surface shape of pollutions is continuous with a normal distribution or a log-
normal distribution, detailed falling points of radioisotopes could not be specified.
Therefore, local pollution shapes such as hot spots could not be reproduced.

3) Since temporal-spatial resolution is relatively rough, local data such as wind directions
and speeds could not be handled in detail.

Therefore, based on the above problems, in this study, advection calculation was
performed using a particle model. A particle model is a model of the fragment (a basic
unit forming a part of fluid) constituting the fluid, which can express a dynamic free
deformation of the fluid. In the particle model, the initial position and velocity of particles
are determined, the velocity (unit time by acceleration vector) of particles are obtained
from the wind velocity and direction, and particles are controlled with Stokes speeds
vertically and constant air resistance horizontally. In this study, most radioisotopes were
emitted from Fukushima Daiichi nuclear power plant by hydrogen explosions, the vent
operations, and leaks with increasing pressure in the reactors, and radioisotopes are
assumed to move with concrete debris in hydrogen explosions or aerosols in the air using
a particle model.

Small particles have a tendency to fall far from the origin, while large particles to fall
near, they are continuously reproduced. From this model result, it is also possible to



evaluate the effects of both westerly wind and surface wind. In addition, as a result of
considering the topography effect using DEM, the tendency that radioactive substances
transferred in the air deposits on slopes of mountainous areas with high altitudes in the
case of dry deposition, not to deposit in the shade of mountains and valleys. This tendency
is not noticeable because many particles dropped in the surround of Fukushima Daiichi
nuclear power plant. However, the tendency becomes remarkable when 20 km or more
away from the Fukushima Daiichi nuclear power plant. Radioactive substances deposited
on the east slopes of the Abukuma Hills and plateaus near the Inawashiro Lake, but did
not deposit on the shade of the flat areas.

In this study, the fractal dimension of the pollution horizontal shapes was calculated,
and quantitative classification for pollution patterns was attempted. Fractal figures have
generally complex shapes, but their complexity is quantified by non-integer dimensions.

The correlation between wind speed and fractal dimension had low correlation
coefficients. However, if the wind velocity is 4.0 m/s or more or the wind velocity is less
than 4.0 m/s, it is roughly classified into two types of flow: high speed and low speed
flows. When the atmospheric diffusion equation is used, the atmospheric stability is taken
into account. Even when a particle model is used, high speed and low speed flows are
distinguished from wind speed 4.0 m/s, and the features of contamination shape are also
distinguished. The spatial distribution type for each contamination pattern was organized.
As a result, the distribution type was different in each of the four contamination patterns
(high speed/lows speed flow and wet/dry deposition). In the conventional atmospheric
diffusion model, all pollutions are calculated by the puff model expressing the normal
distribution and the plume model expressing the lognormal distribution. In the particle
model, fractal and exponential distributions are newly added, and the appearance
conditions were found out by flow forms and deposition types. As a result, the features
of 2 peaks and hot spots have been evaluated. Since the correlation coefficients are as
high as 0.8 or higher, conformity to each distribution type is very high. From the above,
it was suggested that the mechanism of contamination would be estimated by the
distribution type of contamination shapes.
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ST NFIEEET NS T H2FHET D HETH 201K L, B AEXREEZEED
REZOHIZHEBIIL L TENEZRITHFE WO FEE LTHAET LI HIETHD.

IR OBEBAL 217 5 . KL ICH 2 REHMR Z &1, TOMELZFRTL200LT5.
EEEORRITEGENTH LN, FEOEDICRORODEL TEZ L. BTAD LTOH)
<X O kM MBIE o< 5.

ZEMB L ORHICK LTt S ek FiElC Kb avta—F v Ialb—varo
WEZH7ITRT. FFOFESE FTIRFICTRT. L& 2iE, 10O FOEED & LT
W ERTGEIE, (X105 100 ETOEE & 5. FENIE EIRFETERT. Wk |
FEEMTHY, TNEHAVTH LKL L+ 1ORMOMEZFHHET 5. Bz @A (T2
gl ERS) 1F, TOMICKFOBENHEY RERLERVIIICRD .

BRI EARMCEEul LB e A L The®d. 22 TRFIERT ML ER
L, ZH3WILTH I DDOEKEZGZATWND., HERT MBI WMIESRY MR ENLE
NboO3EHII XYz MR EEWRT D, Thabb, uf = (uf,uf,ul)s L 0uf = (r,.rl, v
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RF 2k
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HEEAS b Luf
P~ Kvrk

8 KL DFFL 50

B EOHBETFIEE L TCORMIILLTO 3R THD.
O #1725
@ 777 vaidk
@ fii B 22 BfE Ak 5
ZNEINITHEEIC OV TLEL FIZRT.
O #1NRE

KEFIE T FRLERY. ZHIFIERDTENADO Y I ab—varyRLT0nLH 2Lk
RC, RERFBUTHD.

FeAFIETIER R RICHEREOERZERE L, K FETITRF RICEREEET 5.
LEERoT, BRERBEBTIHMTHDLE 0D ZLIZONTE, &1 & kL 71X[R CAE
BEoTW5

ZHZ O FIETEIEFRET TRBFROMERTHSLERD H. Z DM I
ZOMIZE > THRTRBODRNBVEZHRLEZWNAL THD. 2 HOKFRHEN 1 RO
THIFN TV DT, 2O FREI LAYV B> T0V2D2ZLEERLTNS. £LT,
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HEHEREZERLT 5 & X0, MTEN > TVBEKRFEEH > THBRR 2 HET 5.

KA IETIRRLF M B ET VI L » TR 2 E L 03, HELEREL,N O 1 %
ML ORI IR F IBERE DS R R BRI ChH 2 Z LI K W BRI TE 5. £ 72,
KADBET 57T FBEREZ R L T, EFEREZERT 5. LB - T, K
FIETITEFERRZH N COWARL TEBMLERN R, BAIEICBIT2MITHNER .

BT IETIIAFEORLE & L COBTAERDIEENMTOR S, 3 KITOEMERIZIRIC
LTIk FAERIERICZ OB EFhRBRLEIND. BEICL o TE, HMERTFIEE
MROOLNDZ LRV 5. KA LY bEFERO FIZRF RN NNDE WS Z &
LHETHD. FAETEINETCORFAMRFEEZ RKIBICEBT 5208 TEL. bt
ETHBRTZEET D Z L IIMERDT, RO TFAEREENE TSR RLHDITT
72w, ER T, KFAREEFAERTIE, RNFEROTRHETH L.

@ 777 vvail

WALIZK LTt e & B ICHADRBE T 2R L2 7 77 Y aiid & LU, Z5MICHEE
SNTRBICE DR E A A T —fide L5 RTPEEZ /770 YaiddTchy, e
AN AFRRADT T TV a N EDE ERERMIZ D, —J7, M1 A 2RI IE
ETOMFIETIETA 7 =R, 7777 28005 ReMMsy T & kb IZ o BE S
5. LT, REEAZHICERE LTI e b2w. sHREOBEBEITIIAENZR D
DL LTREESLHLEDND DN, BHEHSCEERSOMEL AL Z LR MbN
THY, SHEBENELI 2D,

HEEmBENEZKE FIECTHS 2B 25, ZRHICEESNZK BT, KRIEOFE
EABHE UCRREAF R T 2. WARNFEET 258 1XIRMEOF/EEDR 1.0, RHEBIFLE
LaWgE13 0.0 &325. BREZRIZEMEOFERN 05 DMETHD L RRTZ LITT
D, WA N AFAES D28 F A TIiE 1.0, fFIE LR WA TIE 0.0 D% 5 2 i, %
ORFRIZBWTIEARICBEBERmMZH# Z N TEXS. Lo L, WHOHFERIIIT H%f
HEZ R FEFICE > TEHET L &, BEEBICEY 0.0 & 1.0 O OEEZ & 5 FHE &R
W2 Tn<. 2922 LIRMOFEFEOSANIERLT TET, BHERHOBE N AARIC
otz BICHEHAT LESTEDVTDHEOICRD. 2, FMELEFLESICL > TRHEAE
T5E, BUERMICE->T 10 XV REQRMEL 00 LV/PhSWERBENLD L IICARD. 2
O LIZEITMBEICH D 2 W2 T <, REHERBHRELPHL L IHHIZHNAD &
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IMHBAMENGOLND. WFNICLTYH, A4 T7—RBOBFETITARREOB X %
HATLZENELLS, TORRIIMREELEELSHAET 228 LW L1285,
BEFIETIEIREEZ WIS E LS LEICHET 20 B RERMERETHY, Hx2
MRNIRSINTET., KFEEFT 77 Va7 ORREZ R T 2 06EN R, il
NOYIal—ya B 0RFOREEMAMIHERT L ENTES.

¥, BYPETHIARRROBZICEDLETCIZ/ I v VaiRick vk ra2BiHhises
TEHLTED., ZOLRAITRFIELFERICHREALHET 2 LEN R RLN, LEEN
MEGEREAHREOM L WEENELD L, ZnIChObbE TR FE2BEIcELZ N
TERLRD. MFETITIRFREZT TR ZDOMODRB D ZHRLTWVLIHEH V- L
FICENE R TERLRWED, BHREOBEHELREIRITH L TIE, BFPEALEG-T
LEI>IOTHD. LIEERosT. MFEZBWTIKTFZBEAISELZ LTI 770 Vali
HRETOIHAE, BRHREAOLBRESCH BB LR Z &N TERW. —J, kT
IECIRHERGR A2 MRS 2 I R 7 3 3 R ICh DR 7 & A b o7z L LTH, hirE
BEAFFIRT 22 L ClBRL 720 89 NEHEICHB T2 2 &N TE D, BTRHBAED
EWOHTEOAELRN. 207D, LEEPRSLOBRBBEEROM L WERNEL TS,
FRicER<HEAZED DL LN TE D.

29 LKL FEOR A W SR, BRRROMLVWEIX 25 ih e, REo
BHEZBE 2L RMETHD. ZOL) REBRERAOMENBND 558 L LT,
W L%, WILY:, e LFRENRBL oD, BEROMETIE, JRFFIZBT
DRI HRE, ZEREERICED IR MR ERnBEZ LR D.

@ 1 H 7 A

BLF 15T, KL AR EAEF & 7 01T K 2 BERUE 23 B ik O B b & Fis L CHE XIS
i CTH L. 2L zxiE, 2 RuL%EM & 3 RITEMOENEEZEZ THDE, BRI NS BT
DOEBRXY)D 2 BN 5 (X,Y,2)D 3EICHZ D2 L2725, BAIETIHZERBYEENEh
DEEFEZDWTITH Z &2, HOBBNZ 5. —J7, W IEOR +BMEERET vV
T, FEARMICH B OFHREICE W TEEORMOMINE ZEET 5721 CL<, HOK
X, EO®, RETIE2RLEIRLETHRE IR/ FLAORINOEVED
SRAAAN

ZOXRSICHFETEHHBERARHETH LI b, ZHOMBBASZOMEER (v
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FT74Yy 7 A) OMEIZEL TWS. 2L 21X, IRERIZBWTHZELZ O B Z2H

HITENKGTHDH. BN, HHiEICRI) R A D BUREIE S, BEICED D%
Al L EE 2O BVRBI R R D TH D, Fiz, BEERSFE KN FOEEEES, Rtk
EOERISE I BFBHRICLE L TWD EEXOND. EiiME LD BEOE~D
W R, MZEHOEKE Vs MEICbEASN TS,

BLFEIC L Dy 32 b—va U8 L CWAESE, B2 E R I RmoES, B
L OB L BEOHEEER D~V F T 4V 7 2AThHE. 9 LEBRITHE
HECTH D72, KEBR 3R THATIIRERE LI VLT <A bT 22812k -T, A
MR LLT <D, LER-> T, RAETIHFHEMRO TN FICEETH .
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2.1.3 BEfEE T L ofgE S
BEE-FRRERELICLDIREKBRICOVWTCOFEITERENIC L D HFEDE O KK
FA~DEHEOHEES SPEEDI ZFIH L7-b 01X Lo, £ OET VI THENMTORT

. LTIZENEROBMEIZ SN TCHIRRT 5.

WU ) TR o #4E E 912 T DIANA(Dose Information Analysis for Nuclear Accident)
ERWTEAE A FEN L T2 ®. DIANA L, BFWERT A« L5 FB LR HRHE R K
KB ENTESAEZHBE LT, 10 SRR EFELO 3 WLBimitiE R %
BEEL, EEOMPICE T 2 EMBEREZFMT L2 ENARRIATLATHD. FET
HBix, WES R[S T —% EEFTNORA, BUH) Zooic, FHlsERN (BEFTE &
te, BRVE 50kmxFd 4L 50kmx & & 2000m O #iPH, FH5H A v = @ 1kmx1kmx100m) @ 3 kT
DR EME O ELEZZELIEKRL, M FICX2BMIEREZHET L7 77 0¥ 28 KE
B IEBE T L Th 5. LB 713 0.5MeV B ORI 7 2 (% 5E L, HiH 4 57 13 7 1 40 o fik
HaeRETLHAT—EITE LTS, 3R XT v 7310 45 (10 25 iE—E ok =
EIRETD) ELTWD. o, WEREICODTIKRKIEBOFHAE T KNR R T Ok
i 5239 S92 R4 % .

£ OEMLEOLEOWLERE (LA OSEE) Y

KRZEE £953%F (cmls) A (cmls)
A~F 0.3 0.3

B O &fFi, FRZNC W CREAME RN TH—RBERTH 2 LIREL TV D, I
H AT R P 13 %6 B A AL ) 25km,  FE I 25km, HCAI G, 20km, PEAR1 (BE4A1) (X 30km &
LTW5.

HAZMESE e LEEZERFFHHEECHIS R TIE, KB 2BREG RO
BB S ESERIEEDOTDICEHERER L 2D X572, BETLIET VL DR
FERDORMEEELZFIMT 22 L2 HMICW LS ODDET VO EE - FHEZ1T> TV 5.

CEREA(Centre d'Enseignement et de Recherche en Environnement Atmosphérique) TixA4 1
7 =L FEEE T L Polar3D # Wik S 2 L—va U3 shTngd. 22Tk
HEMEIL & 1L BCs, B 22— EHE X 5 2 TWd . BMEILEIC X 5 BEH 213 Brandt et
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al® % b LIz LT 5. KB EIL 0.05°, ACTER 413 270%260 TH Y, ShiEEEIX
HiFE S 8000m ETH 15 ETHD. FHHEICIT3IMM I L, ZERMEBE 0.25°%0.25°D
ECMWF IZ X554 54 A4 E 7/ WRF OF Il L OMmsE R & L, 225 E
0.05°x0.05°, 1 W¢fil = & D M 3 L UL 5 B oy A & #EE L7z

BRI CIEMAMEME O RKE@E Y I 2 L —a I L, {bFiEeT v e
LT CAMX® %, [EET/LE L TWRFY A L7z, CAMX IZBWTH AE L O 1
ROBFSEME OB, L8, BEPEEE, wikl IR EIC S VW TEET L LD
EFNEPE LTV D. B TIRBUREDE O KK TOED BN HOWN T, B/ 7k
W8 PM2.5 (RiE 2.5um LA FORLFIRE) I THEELL TW D, FHRE TR EEEIT R B ARk
ThHY, KFEMEBREITSKkm, SHEEHITHE 100hPa £TD 34 EThHDH. mMELAERR
1% Seinfeld and Pandis®® % ¢, & 12, BEHICE 2 @EFA~OHESZZETHLIBEELT
W5, R O R MEIE S E 1% Zhang et al.5¥ %, 4 A RWE O ik vk A 3 E 1T Zhang
etal.?® ZZhEFNILICLTWD. "REET /L WRF OFHIMES K OMIEFER & L TRE)T
A VIRHT (MANAL) ZfEH L T\ 5. EstRERNB TS MANAL Z HWiZX 4512
NTLFT 7 bHbETHMALTND.

IRSN (Institut de Radioprotection et Streté Nucléaire) Tix, A1 7 —HAbZ2lE T T 1 1dX
ERHWTHENMEDE DO KGIEH Y R 2 b —ra v &fieoT-. @b ABREIT — THE %
RE L, 2x10% m/s & LCTWa. WIELEREEZ, ECMWF OXRHICHIT 5 BFEKE P
(mm/h) B ELOHHMEME O Z L OREEHEEH TS

H ARG - J1 0 J2 B 76 B A JAEA) TIX B R RFBR BT M &G @ T > A 7 & SPEEDI % #LiE
L7z RRIE# T > 25 5 WSPEEDI®VIZ TS S = L—3 3 > &{T - 7=. WSPEEDI [Z9f#
NAY AT —VRBET NV MM L 5 75 o o BB {- YR 8E 7 /L GEARNS®) L % #H 7%
BRI LDOTHD. MMS IR PTIES LI TEY, W HOPDOEIZE W TITRL
FTHRETNVE L THRENHEHR SN TS, GAREN X, MMM D OBSMEDE O KR
LW xR 2 (BEERE TRE) ORTOEBMENLROLEDTH D, KT MO EERIL
MM5 &Rl —Db D%, MEGMICIE 2 EIEREZENETREH L TWD. filx OKF D)
ZWIEMMS CE o THESNERGESEZ A, 7y RAT—LOKEGHIZL 5B E
77Uy RAF— VOERIC K DIk E 2 BEL TWd . RaFOBHRRIZ DN T
REBIIC L 2HERA~DWLFE (FHELE) CBRNICEDLE (BMILE) E&2BELTW
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% . HLPETRAE 1L Sehmel®D % & L ICHZMETE A HE 258 E L C\W 5. WM& IC O W TiTm A
A& FRE, MM5 (23T D xtiithd X OFERIEME O BN TR E 2 vy, BEiEFRZ25H L Tn
%. Ve fRE01E Brenkand Vogt®™® % & L IZRD TV D, AR 2 KRAPREEIZ SN
TIE, WMAREM I EICHFET 2R FO%F 5 OFEMEZRD, MRS X OVEERE E~DFE
BUEFEREICOWVWTIEIEEFRICEE LR FIC LB LT X THERETHZ LI o TR
HDTND. BB OO TIIRKPIRE & S BICEBRBREE R TRO TN D O,

MR JE B ZE B (JAMSTEC) ClEfEll (b 7 i % € 7 /L WRF/Chem® Z A L, ¥ ¥
L B'Cs o, PR, IR R X ONBIEILE M AGA A TV D, BHR R EEIT R
HABRTH Y, KV MREL kM ThDH. FMEEEITSE 100hPa ETHD 35 ETH
L. WmPEVEAE @R IE Maryon et al.®P & b Ll LTS, £ B oA EEIC oW T
I% Maryon et al.?® % ¥7Cs ORI HEHEICHOWNTIE KlugWZ FhZnb LI L TW5.
KL OMEE AL L OVEXRRITA VA —VET LV EFEHL WD, £ EH
WAOKEBIZHONWTIE, [BETA Y AT —AETFTLELIOCKRETICE D MEFB~DF
T To TN D.

K[EIT(OMA)T TREF AR ORBCET 2 HEZB S OFEFICLY, HRAKRERIC
RN EINTEEFE R ESICET 22 A7 F— A2 L, BL¥E X VT (MESO)E L O
L — & —fif fir 1 8 (RAP), 4T sHIBCR KUl k€ 7 /L (IMA-RATM) I & 2 5HERE R 2 2 it L
TUW%. JMA-RATM (% MESO N OKREH A2 ML FHEET L THD. KREF NI
FU7IoVaMETATHY, ZROKFOBI, shiEt X OKEIRE, EHLRK, i
BLOWMILAE R EOBRBREEZEERT S L ICLVBHEYEORKIEMEZFHE L TV
0T Ak, IMA-RATM (3 H ARBIC I 1T 206 ka4 o & > R PRI ® 7 5 NSkl
JKFE T TGS P CARET 20BN O TH L. BAEMEO THIO -
EFETFVCHEASN TSRS L CRBMEIE A BROBIEZIT> TWd . @A ERE L
TIHERMWIC L 2BRE (ETRE) 0A2FEL TBY, BRERIT Kitada (1994) ™% LT
LTWD. ko & LTI FEREE lpm, EHERZE 1 (LR 20pm) OERS»M4E, £
B DB E T 1glcm® Z2ZNZENREL TN D,

K[EGT KGRI (IMA-MRI) Tl L FHii 5 £ 7 L RAQM2 ™ 0% Liz. KRET
MEBE—A L FDEFE—FNANEZT R LETFTALTHY, £F— FITBITHRESMIT
BMOMEREL TS, AEFATIRTT u Y VOB, §HE, e, ks, ZK
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BLOKERFERE ZNICHEET 2 EMPIIRRICE D=7 0 Y VR ORY AL (E
PRI K 2 MErEE), WIC X2 ERRE (ZETEEBICE2@ELE) REOBREE
L TWD. [REHIC OV TIRRITIHEFIER G ETT V(NHM-LETKF) Z W=7 o7
NN~ T 4 NVZIZEDT— %A (Kunii) M%&{To7- b0 %M L7, NHM-LETKF
BELORAQM2 & 112 3km #&+, 213 x257 B+ TOHHE 4T >7-. NHM-LETKF @
SREJEHIL 50 hPa ETH 50 BTHY, 7~ RAQM2 DFEEEILEHE 10 km £ TO 20
JEToH L. AT 7y I DT, RIFFRIZ I TIIHL R T I Dgnary 2 100
nm, EHERFZE g & 1.3, K THBE pp & 2.0g/cm®, WiEtE« % 0.4 CIRELZ. 2R
WL L CHNMBAZREL TS, Iy OLFFEE LTI ARTH DL ERELTE
D, HHREIZIE B D 5 B 20% 53 4 AR 12, 80% B U/NKRL TIRME TH D EIREL TV D,
ESZBRBEAFJET (NIES) Tix B'Cs O RRILHICET v I 2 b—v a VA HEBRSE
7L WRF® 3 L OV = koot fE i b 285 25 7 /L (CMAQ) 9% W TiT - 7. FFRE MM I 2011
3 A 10 ANB4H 20 AETOMTHD. mELEIC OV TR ERERITET L&
HAWTWns., BCs (33X TR IR TH Y, Sportisse®? % ¢, & 1ZhiE%E Lum ERELTW
5. FHERITGEEBIIORAL S O T R TEE T 711 x 711 km? Th v, KRG EIE 3km
ThHo. FMEREKT 34 BTHY, KAk P TOEREILLZ60m THSH. WRF
ICEDHEBRAR T I 2 b—a VORI, JBITA Y AT —/VET VI KD 5km k& -+,
3MFHIMIRD 3 WA RG~DF v P T HTo TS, BEFHE—IRENPLOE T
71X Terada et al. (2012)30% F T 2. fEILFH#%EE T /L CMAQ 28 W\ T, kIR
BOWMELAEBRIZOWTIZENTOHEREMERE, EORKMA T —L, BHEEEICED
PrRERFFTRDOOND.
Seoul National University (SNU) T A8k (k% 2% € 7 /L (ADAM2)3 % ¢, & (2 L 7= (ETM)
B L7z, ADAM2 (T 11 OREY A X2 b O ETZT oY LETFT AL THY, KLV
B DREY A RIZIERDAZIREL, &2 OFLEFRIT 0. lpum 75 37um O TIE
EEMBICARD L OB TEL TS, ETM TOMKMNEYE Y I 2L — 3 VI L T
1Cs DRIy AIZ DWW T Stohletal % ¢ L ICER O AE2WE LTZ. £-0 ARBEICH
WTHERV R DK ADAM2 HEEXZMZ, B IZOWTIETAREREL TWD.
ETM DOAKFMEREIL 27 km ThH Y, FEMZHEEOPLEZEER - HBICRELEL. K
LIGICOWVWTIRHEIRERRET /L MM5 Z 1 L7z, HURMESE ORMELEBRIZ D\ T
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REZKIREE 5 JOY ADAM2 O BZIIIEE T VIC K 2 EKEEZ AN TND 8,

INOEDETFAOEOMELZK IITRYT. TNOEZHETHLEEE - HENSLIRE
WZBUVHREDIRR > TNDEWI) RENPRFERITI—HLTWDHLbDOD, FMIZHAD LEZED
BRPEEIC OV TIEFEET VB OBRICENELTVDZ ERXb2 s, ARFINEHR
ALHEERRETNHEHNIENFRICBNTY, FET LV EL, Bl SN B ERE O
DO EBERREEEFHHL TWEA, EEMICIEET VO ERKE L, BTGB
DWNWTOETVHENRKRENEHERD T TND.

Fio, HEICEVWITNN ORI U Ea— X OISR R R ERoTEY, X0 HH
N, TNHEDOETNVICEWVREREB/OND HIENRLETH S .

CRIEPI

Intitude [deg)

¥ \J
35 -

I

138 139 140 141 142 138 139 140 141 142 138 139 140 141 142 138 139 140 141 142
longiude [deg] longitude [deg] longitude [ceg] longitude [deg]
JAMSTEC IMA MRI NES

latitude (deg]

138 139 140 141 142 138 139 140 141 142 138 139 140 141 142 138 139 140 141 142 138 139 140 141 142
longitude [deg) longitude [deg) longitude [deg) longitude [deg] long#tude [deg]

9 KETNEMWTERE S ¥Cs TR UL A& B 0 % 2 43 A [ 51
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214 RiETNEFRM LB EDE OB it HE

ARAFFETITHHA D E 2R & LT D . ARBIHMEDE I T ARDO D EFEZ 5T
WAHM, EBRICIIKFBREOBEDO a7 ) — MERRKP O T 0y VIt ETH LT,
HORERE M GRER) &0, TNRRITEBEILETT5. 20 LT 4R,
RENOIBRTRAUTEEWBEM O —HRRERTEDOL IS EL R BNE
LT BORRAZT) OLWHIEROFEENH HRYTHY, EBIRZI-FLTLD
HEWRDH., ZZCTEHBHAMEMEZOLOORZETIERL, MOk % 0.01~0.1mm
(0.01mm 3> 10 Beft) EAREL TRHAEZ TS 2L & L.

— R 2R T L IR T O A R, TR T & OGN LBEIEE KD D
FHEx L. 2L, SEOFETEHELZ LY FEICT L7290, oK+ & ORK (B
) z¥me L, BEICET 2504 (Am, BE#E, BK, #B) 2Xvyvabichz, £
DIERNOBEREZRDDL L E L. FREOEME LT, KHOKETRIZLFM S
NOERERZT — 2232528 T, AkThhiTHEEMR = Ea—2 08 0L
NVERFE AL, BEONNY a7 vV REORHET S r—va L
TEMTELETETNVEHML L., ZhiCXy, RERBRERFICEALLTHIEYRY
Ralb—va UMTR, BEEOHBOBMKICEL T LN TE L. AFZETS EIC, —
IREJIC TR S TW5 2 — I PC (Panasonic #1:% CF-SX4) & Microsoft Excel 2013 % Fi|
LTRHREZIT -2, 7ods, X E~ORFRERITIL ESRI £ ArcGIS 10.2 Z R L 7.

PIBRICHE FEOFEMIC O W CRET 5.

(1) FHERfEk

fEEE IR AR E L, WM& O m 100km O#iPH % FHEMEB S Lz, 7eds,
BEB-FFEORMIEIR CTH Y, KEFMENRRZR L7280, 10km OFEPHEZFFH G L L
7z. (B 10 7R #%)

B, HEICHHT 27T =2 I3EEAEONEICEIC B Ay vapE2RHAT LI L
TR BRI DOBERRMOBE L AEL L.
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z &

vonazana

RERR

100km

v

100km
S T
/
A

100km

BREHRER

X 10 FF5F E ik

(2) #IHI St

A EMEORERITEEE —HETHY, ZIhbhira2HBIE 5. FEMRALEE
WITUAT 0@ Y .

FTAEHE « 48 B IR OB AR R RE T R 7 R IR T LR 22

HURE 0 141.087390 AL : 37.414242 J¥ (10 iE)

TR HE % 2000 55 VIBR

X :105811.346 Y : 159049.574

FLAITED X DI LA LT b DL RKFEBEROZ XL X —T EEIRITINTZ DD 2l
R b DA, T2 TR, %ik3 2k KM GPV @& & (10m~1000m & 6 B

B zhZni» ok 2B+ 2 HiETAELZITo 2.

(3) K ET5 1M D F @)

AKETF DB B SV TR M RE T — % 28] H L TR 7.

Ax = v, X d X At (6)

Ay = v, X d X At (7)
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I TAx: x FROBEIEm), dy: y HROBEIEmM), v, JEAORELS (M), v, :
JB D H PG RSy (mis), d: 2RI E BE LM ERBTHD. RFHFETIE, d&2 0.7 & L1z

¥, BT 5B, EEEE LK OCHE R E DA Y a7 — F TR B TR
INTWD. KoTHRFOBEIEAx, Aylx m B CHEZITO N, FTFOMEDFRE &
ROBEEDNT A—Z LR AMEEEDT —F2 2 MGT 572D, £ OHEEFEEAH L
TR 72, FEFERREE & V-1 B A FEAE R & % M AL A S D AR A BB 28 AP LT
% [TKY2JGD) 87 N F 5528, ARHFJETIE Microsoft Excel @7 KA > Th %
[ConvBLXY2000] 8" %M L 7. [ConvBLXY2000 | |&HIA7 4 % (BL) & - i 4 % (XY)
MOBREFHREZITOBEBEMAAL O THL . AFETHEMALZABIZIL TO®EY Th
5.

O EHEHBEBEOEMR AT A —FEZFHLTEY, EL#MEREEOKBEEZETWND.

@ =7V E L THHATEL0, BltsHREEBRICHEIEICHAZAIAD D .

ConvBLXY2000 7 N A v & = 7 B /LI ZIAT &, R BITRT 45D — W —E&REEK

PHZIAEN, BEOBEKLEFARICHHATLZENTES.

% 8 ConvBLXY2000 7 KA U HERESR

P54 M hE fii &
Bltoxy FRIEEREE NS XY B (225 #a H A< H1 2 H
bltoxy2000 TEEERRE 0 D XY R (2 A R H 5L 1%
Xytobl XY FEATE )~ O i BRI A A A b R
xytobl2000 XY FEATE )~ O i BRI A H: 5 b 5

MH AR HR L, BRI TRy 2 FENEK] %6 B
Sett FURI SR 1%, RS RIC TGRS80 F5 A % 1
s AT EB 5% 10.9999] %1 A

LR E 0 & X Y AR IC BT 2 556 O BN R AN FIEZLLTO@Y .
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# 13 ZEMINAMI L 7 T 7 2 VIR GCEHE AR
Date Wind speed Deposit D Distribution

3/12 2.9 mls Dry 2.07 Fractal
3/13 2.6 Dry 2.14 Exponential
3/14 3.2 Dry 1.84 Fractal
3/15 3.5 Wet 1.06 Exponential
3/16 6.3 Wet 1.72 Exponential
3/17 8.5 Dry 2.46 Two peaks normal
3/18 4.7 Dry 2.12 Exponential
3/19 4.4 Dry 1.25 Exponential
3/20 2.6 Wet 0.93 Normal
3/21 3.0 Wet 1.08 Fractal
3/22 2.7 Wet 0.91 Normal
3/23 6.0 Wet 1.13 Fractal
3/24 3.5 Wet 1.02 Fractal
3/25 3.0 Wet 0.79 Normal
3/26 7.9 Wet 1.41 Exponential
3/27 6.3 Dry 2.26 Exponential
3/28 2.9 Dry 1.85 Fractal
3/29 2.5 Dry 2.13 Normal
3/30 2.7 Wet 1.27 Fractal
3/31 2.5 Wet 2.31 Exponential
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#F14 ERpforvsrsx2akn (3415 0)

Time D

21:00 1.34
22:00 1.46
23:00 1.58
0:00 1.57
1:00 1.57
2:00 1.64
3:00 1.59
4:00 1.59
5:00 1.51
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Flow type Deposit type Fractal dimension
Low speed Dry 1.8-2.0

Low speed Wet 1.1-1.2
High speed Dry 2.0

High speed Wet 1.4-1.7
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Flow type Deposit type Pollution pattern
Low speed Dry Fractal

Low speed Wet Normal

High speed Dry Two peaks normal
High speed Wet Exponential
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