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LES study on local-scale turbulent winds in the Fukushima Dai-ichi NPP accident
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A significant amount of radioactive material was accidentally discharged into the atmosphere from the Fukushima
Dai-ichi Nuclear Power Plant from March 12, 2011, which produced areas of high radiation doses over a wide
region of Japan. In conducting regional-scale atmospheric dispersion simulations, computer-based nuclear
emergency response system, WSPEEDI-II was used. In this study, we propose an approach to simulate local-scale
turbulent winds under real meteorological conditions by an LES-based CFD model.

1. [FC®IZ

2011 -3 A 11 HOBRHARERIC I V&
ZENTREE IR FIIREROFEKIZLY . K
BEOFTEE D REFPIHER LT, ZhvE Tl
F JIERE T, R SPEEDI % FVN T 100km 72>
5 1000km DU 5 DOFEIR A %G U PEE O R
HGEHREZIT> T, ZoET ML, KE5ED
BEICIXFERERRET ARHNL LTINS, &
MO RPTHIE 70 & 2 WU ff 35 Z LI TE A
W2, ELEBISR M KR 72 R PT A o — LT o
JEHCPENIAT 27220, Le > T, 2O D
5 hi SPEEDI 0 75 4% F(Katata et al. 2012) Tl
8 S IR FE BN C DYILHCIR L & IEfE Iz 55 =
EIXTER, TOTOARMIETIE, HEIkKRSRTE
T A ELE B O T RICAEN 7 LES T iREH R 7
NEREGESEDH & T, RFTRA 7 — VT
BWOITZ D AT HEOMI = HIEL T 5,
AlENE, 8RR SR A 652 U CIREE Al
P& B LT EHER T o /TR & ELT O
AR ZITY, TORYMEEZHDL L2 HM
LT 5,

2. FESME

KB Y: D HBLIC 1%, Weather Research and
Forecasting (WRF)E7 /L ZHW, XRAT 1 v 7
HE 2 FH W TR BB (2000 km) 7> & J=3 i RLAEE (50
km)IZ F TRk Z Y >omaffelb a2 M5, H
THIBERES0 M A v ¥ o B EfE A R G T /L WRF
(ZHLY JA A TR 5 IR Hitts 50km DU 5% 100m A
VA TOENERSE Y I 2L —a V&7,
f& S JFFEEIE LES £ WS L0 | 11km DU 558
WA 20m FHEAAFIC IV EEMPFESm A vy

2 B A 2 O CTHER IR 2 WU R 3 5,
LES ET VDO ANGMEE LT, 9 MAKER
I RRET LV CHBEESNZRET — 4 & 5 2,
Recycling 5% AW CELRABE 2 1E0Y 13, &5
IZ. Recycle Hifid L OMEHEIZKGTET VT
SN T— 4% %5252 LT, LESE7 VN
(CIRE RN B ELR A EY L T D,

S P e

11, LES & WRF |2 X V1550 7-1& &3
It < DJEGE &R DOSRE A AR, LES 7T —4
X WRF 57— X JEiN 2835 X5 e infizmL
TEY ., LES 7 VIR O XNk E & e
FE LU A B R 2 MU /EY 3 2 &M TE T
W5, Lo T, RiEGHREFEOZY LR
FTIENTEREERSTLND,

2000 2000

O WRF

1750 1750 +

1500 |- 1500
1250 | E 1250 |

B
)

21000
pu g

1000

Height [m]

750 | 750 -

500 | 500

250 250

n . 0
0 5 10 15 270 275 280 285
Wind speed [m/s] Potential temperature [K]

B 1 JEGER & RN O E AT

0

23 30k
Katata et al. (2012): Atmospheric discharge and
dispersion of radionuclides during the

Fukushima Dai-ichi Nuclear Power Plant
accident. Part I: Source term estimation and
local-scale atmospheric dispersion in early
phase of the accident, dJournal of
Environmental Radioactivity, 109, 103-113.



