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Abstract

In order to improve the weather type database method in current
domestic nuclear accident dose assessment system, we use mesoscale
dynamic downscaling system, which is a real-time analysis system
developed for complex terrain area by Central Weather Bureau and
National Oceanic and Atmospheric Administration. We will also
develop meteorological data assimilation analysis technology to build
three-dimensional meteorological analysis data for assessing radiation
dose in events that have occurred. In transfer and diffusion part, we
will enhance the ability of wet deposition calculation and the precision
and efficacy of dry and wet deposition effect.

In addition, based on source term estimation technology
developed in this project, we will establish a source term estimation
system by using real-time meteorology analysis data and radiation
measurement data. So, this new dose assessment system not only can
evaluate the results of the external release of radioactive material has

occurred, but also can predict the impact of future trends
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BRTRAEKERE T ERF L UL REFE > A F
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(=) A2C (Atmosphere to Computational fluid dynamic)
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B4 F A (A2Cflow) o G A HEEZLID g B AT B Ak

BERERER S AN L-2 2 » g * (Mahrer and Pielke,
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oz ' oz
(w0, wg, )= —algS,, [ 22, %
o "oz’ ez
He Swzafid 324 5d (flux Richardson number)

ﬁﬂuﬁ'nﬁianKH/K ?P}L ,grrp #gg;ﬁqfiljgg;,gd Ki z KM?}

ICRIGE . F T Swz av d Mellor and Yamada (1974)

2 level 2 858 P @3] o pb 02 LRt 2 AN Y Lvd
o > pic A T8 ot i de R cBiEIE 0 S h AL IE N EA IR

Boa AR L T e
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ADl iz tpeflf 2 2 Bjesr 5 5 AR - i -
SR A VA SR o RRELY T0Z B2
2R o IR AR o d R FCEA

AUE T dEEe (A2Ct&d) 2 & o HiEi 3 * KDE (Kernel
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P s o HN I e+ R iizh 2 (Monte Carlo Statistical
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time scale) s %ui 8 i A& Ui g L i 8 5 £ %3 §_Dirac delta> Y
feCupld §F B3 g E o

¥
AR R Y o F B A BT 5 JIr A F 3 R

11z
exp| —— — |;
2

ERE




gk i £ > ¥ 41 % Yamada and Bunker (1988) = i3t & o
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() HimaE =R E w3
AERE RIS G 0 AR pARI I AL EES
H(AEA) = Terada ~ Katata ~ Chino... % & 3 # & (£47 3 {8 >
3t 2012 & 3 4 0% & : Atmospheric discharge and dispersion of
radionuclides during the Fukushima Dai-ichi Nuclear Power

Plant accident. Partl: Source term estimation and local-scale

atmospheric dispersion in early phase of the accident & ! 77 &
(Katata et al., 2012 ~ Terada et al., 2012) - § p¥ ¥ gLip] T fh g
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MDDS 128km/1km Pert Pressure at 250m
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MDDS 32km/250m Pert Pressure at 250m
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MDDS 64km/500m output Pert T at 250m
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A

AR ERE S S EREFHEFTR FAPCRNE
menedk d it FE S AR ERE LSRRG THEE
(Hierarchical Data Format » HDF5) . 5% # ! < HDF5 & - f& 3
R s 3SR B TR RS VR EE T
FLE 53 & giplendicdy - HDFS < i2d ¥ (group) £ ik
P58 (dataset) & fifh A TR e s Wb AR F £
7 AR5 474 # # 42 Javar MATLAB/Scilab Octave

‘\

» Julia, Python fv R % -

AR ERLTRERSAET RS T
2 T ELE B R TR o Pl g 2 2 TR
o PRAE IR f gy SR A 5 R Ut (puftrac.nc)
2k BB £ 4% % (pufcone.nc) - B 2.1.13 &2 B 2.1.14 %~ %] 5 4%
SRS TR R A6 B L R A Y
gig?l:lz B ER I PR E R ERBE RS L REF T
Bishd N IARGEHIAFT R FLZERITE o

Name Long Name

v &tr nu trajec

@ trajec.AirConcentrationR trajec.AirConcentrationR

@ trajec u rentTime trajec.CurrentTime

@ trajec.GroundConcentrationR trajec.GroundConcentrationR

@ trajec.Latitude trajec.Latitude

@ trajec.Longitude trajec.Longitude

@ trajec.Rel ltl\k“\.l;‘hf fl'.l}u .Relativ kllkl oht

Z.lh .ReleaseTime

@ trajec.ReleaseTime

@ trajec.SigX trajec.SigX
@ trajec.SigY trajec.SigY
@ trajec.SigZ trajec.SigZ

Bl 2113 T i i % TR 24
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https://zh.wikipedia.org/wiki/Java
https://zh.wikipedia.org/wiki/MATLAB
https://zh.wikipedia.org/wiki/Scilab
https://zh.wikipedia.org/wiki/Octave
https://zh.wikipedia.org/wiki/IDL
https://zh.wikipedia.org/w/index.php?title=Julia&action=edit&redlink=1
https://zh.wikipedia.org/wiki/Python
https://zh.wikipedia.org/wiki/R
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Cs—137 Surface Deposition on 06Z24SEP20Cs—137 Surface Deposition on 12Z24SEP2018
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24-1 2018 % # % B (10/11) b 3 4 4 3 #] % (FG) ~
MDAS(MA)# & & fLirl(OBS):# 4 £ - te% $¥cs RMSE(i

£)~MVD(E ¢ )~ SCC(% ¢ )2 RMSM(2 ¢ ) - dd0l = ddo5

LR AR LE

Var ddol ddo2 ddo3 ddoa ddos Var ddo1 ddo2 ddo3 ddoa ddos
RMSE(FG) u 5.91 7.18 5.27 6.85 6.90 RMSM u 30.09 30.57 30.86 30.98 31.05
v 3.98 4.16 4.15 4.25 4.27 (FG] v 9.34 9.12 9.03 8.97 8.93
RMSE(MA) | U 5.92 3.07 4.16 5.00 6.06 RMSM u 30.01 3124 31.00 3112 31.09
\' 3.91 1.39 1.92 2.10 2,19 (MA) A\ 9.60 10.55 10.06 9.98 9.95
MVD(FG) Wind 4.27 4,52 4.32 4,53 4,55 RMSM u 90.96 31.76 31.68 32.17 32.24
MVD(MA) | Wind 4.17 1.57 2.06 2.34 2.45 (OBS) v 10.80 10.62 10.53 10.51 10.50
SCC(FG) u 0.91 0.88 0.92 0.89 0.89
v 0.95 0.95 0.95 0.95 0.95
SCC(MA) u 0.91 0.98 0.95 0.94 0.91
v 0.95 0.99 0.98 0.98 0.98
% 242 2018 & A % b (10/31) B #4425 Bl H (FG)
MDAS(MA) % & £ jLip| (OBS):#- £ £ - te% $-dic i RMSE(=
4 )~MVD(E+4¢ )~ SCC(% ¢ )22 RMSM(Z. ¢ )-dd0l & dd05
AR RETRRESE -
Var ddo1 ddoz2 ddo3 ddo4 ddos Var dd01 dd02 ddo3 ddod ddos
RMSE(FG) | U 2.74 2.84 2.80 2.79 2.78 RMSM u 15.48 15.46 15.60 15.62 15.69
v 3.01 3.03 3.02 2.99 3.00 (FG] v 15.47 15.19 15.37 15.41 15.45
RMSE(MA) | U 2.74 0.50 0.79 1.05 1.20 RMSM u 15.49 14.43 14.57 14.56 14.63
v 3.13 0.53 0.83 1.12 1.26 (MA) v 15.45 14.61 14.81 14.81 14.84
MVD(FG) Wind 3.43 3.44 3.41 3.39 3.39 RMSM u 14.62 14.64 14,61 14.61 14.68
MVD(MA) Wind 3.51 0.53 0.76 1.08 1.29 (Ole v 15.08 14.65 14,91 14.95 15.00
SCC(FG) U 0.97 0.98 0.98 0.98 0.98
v 0.96 0.97 0.97 0.97 0.97
SCC(MA) u 0.97 1.00 1.00 1.00 0.99
v 0.96 1.00 1.00 1.00 0.99
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% 24-3 2018

7 % % b (06/13) b 3 4~ 4 5 8] 3 (FG) -
MDAS(MA) % & £ pLip|(OBS):#-2 £ » te% $-dic i RMSE(=
4 )~MVD(E4¢ )~ SCC(% ¢ )22 RMSM(Z. ¢ )-dd0l = ddo5
AR RES -

Var ddo1 ddo2 ddo3 ddoa ddos Var ddo1 ddo2 ddo3 ddoa ddos
RMSE(FG) | U 2.67 2.69 2.66 2.65 2.65 RMSM u 10.76 10.70 10.77 10.78 10.79

v 3.18 3.09 3.12 3.13 3.13 (Fa) v 2.95 2.96 2.95 2.95 2.94
RMSE(MA) | U 2.66 0.92 1.22 1.40 1.51 RMSM u 10.75 11.12 11.04 10.96 10.94

v 3.24 1.05 1.43 1.66 1.79 (MA) v 2.98 3.58 3.42 3.30 3.25
MVD(FG) Wind 3.56 3.50 3.52 3.52 3.52 RMSM u 11.61 11.43 11.45 11.44 11.46
MVD(MA) | Wind 3.60 0.99 1.34 1.64 1.83 (08s) v 3.97 3.97 3.96 3.95 3.95
SCC(FG) u 0.96 0.96 0.96 0.96 0.96

v 0.65 0.68 0.67 0.67 0.67
sccma) [ u 0.96 1.00 0.99 0.99 0.99

v 0.64 0.96 0.93 0.91 0.89
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Fo
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B o QA E- FRAPER RIS PR X
#f-(Bq/sec) » M;EBLip|2. 7 A& 5 (mSv/sec) C; £
HR TS (sec/m®) v dpd N R H R F K L
1Bq/sec™ fifg dichz 5 HE X o

PO SR G PreE et B ERE v i ) LT R AR S
4rfg) 2.5.1 #7157 %5% & B 5 A2Ct&d ¥ i~ 8 2 & sk (Unit
Run) ~ ¥4l g2 ry £ (Data Processing) ~ &4 ik 38 v 38 F§ £
(Source Term Estimate Process, STE) % ## *x & % 7 (Release

Rate Verification) -
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Rk= kst= stl Lo l#k (5'4)
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D5 Ml R KT B G 0 T
THEBERSFFARE LH P Ty - EA KR
PR TT F LY (R X Au)Y) fl# behpFiz iy Lo o
FI% (5-5)5% & ARy e Ffid o ik 5HE > £ AF & (7 fiek endy
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Sk
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&
2+

FEHE S 2T 3 BARE A 2 cherag & R B2 ) o F
PR RS 3 T A A R e
o N 56 enfRE o Hd HFE NPT XE - FiaF P
R T LRI R SR {4 BRIH R Sk 4o
FEEL U rig S R > T APL LIRS S R Tk
To St e MR TR Aty R RS
pseudocode 4= :

iterations
for each Time t in TimeSeries
for each Site s in SiteList

find Puffs ps in PuffList if ps are in the vicinity of sat t
for each Puff p in ps

if R(p) has value, then remove p from ps
if only one puff in ps 3% (7-6)

R(ps) = (dose observed from s at t) / (dose simulated from
ps at t)

(dose observed) = (dose observed) — R(ps) *
(dose simulated from ps)
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FBelofpledr 3o sd 4 4 R H B > R Bl 5 2 50
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N
MP-1
®
MP-2
®
MP-3
&
MP-4
® Unit6
Unit 5
Side of Gym
@
MP-5 @ North of
e Main Building

@ West Gate i
Unit 1
Unit 2
Unit 3
MP—-6 Unit4

® . Main Gate

Mp-7 @ Monitoring Post (MP-1~8)
@ & Temporary Monitoring Post
@ Monitoring Car
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uSwhr

7 251 455 T R e RIS R 2 NELA

EEHEL LR &FE B BEHEME
MG 141,023 37419 Temporary monitoring post at Main Gate at Fukushima Daiichi
NME 141,031 37426  Fukushima Daiichi monitoring by car located North of Main Building
G 141.024 37426 Fukushima Daiichi monitoring by car located at the side of the GYM
WG 141,020 37424 Temporary monitoring post at West Gate at Fukushima Datichi
MP1 141,033 37440  Fized Monitoring Post 1 at Fukushima Daiichi
P2 141,025 37438  Fized Monitoring Post 2 at Fukushima Daiichi
kP3 141.024 37432  Fized Monitoring Post 3 at Fukushima Daiichi
kP4 141,023 37430 Fized Monitoring Post 4 at Fukushima Daiichi
PS 141,020 37425  Fized Monitoring Post 5 at Fukushima Daiichi
MPE 141.020 37419  Fized Monitoring Post 6 at Fukushima Daiichi
MP7 141.027 37416  Fized Monitoring Post 7 at Fukushima Daiichi
MPS 141.032 37412 Fized Monitoring Post 8 at Fukushima Daiichi
Fukushima
12000 : - Daiichi: Main Gate
Daiichi: North of Main Building
1 - Daiichi: Side of Gym
1 Ditemsrteuhan
Daiichi: MP2
& Daiichi: MP3
80097 Daiichi: MP4
= @ Daiichi: MP5
Daiichi- MPG
BO0O - 1 &~ Daiichi: MPT
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N\ .
. i Ny r - a
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GFS

2018/11413 08:00
201811413 0801
2018111413 0802
2018111413 08:03
201811413 08:04
201811413 08:05
201811413 08:06
2018/11/13 0807
2018111413 08:08
2018111413 08:09
201811413 08:10
201811413 08:11
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201811413 08:14
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2018/11/13 03:14
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# 252 > WA T E R R TR R

TEE BE A =& FEM i &M
0.0433 0.0323 0.0556 0.0445 0.0328 0.0343
0.0436 0.03z22 0.0561 0.0443 0.0327 0.0346
0.0441 0.03z2 0.0557 0.0433 0.0327 0.0346

0.044 0.0318 0.0568 0.0435 0.03z28 0.0348
0.0439 0.0321 0.0575 0.0429 0.0329 0.035
0.0442 0.0318 0.057% 0.0434 0.03z28 0.0354
0.0445 0.03z2 0.0583 0.0439 0.0329 0.0359
0.0452 0.0326 0.0595 0.0432 0.0329 0.036
0.0445 0.033 0.0593 0.0437 0.0329 0.035%%
0.0448 0.0331 0.0593 0.0438 0.0329 0.0353

0.045 0.033 0.0587 0.0427 0.03z22 0.0354

0.045 0.0335 0.0591 0.0428 0.03z22 0.035%%
0.0453 0.0332 0.0592 0.0432 0.0322 0.0356
0.0445 0.0337 0.0592 0.0439 0.03z2 0.0354
0.0443 0.0338 0.0592 0.0434 0.0319 0.0367
0.0439 0.0343 0.0601 0.043 0.0319 0.0364
0.0444 0.0343 0.0587 0.0425 0.0323 0.0363

% 2.5-3 LAY Fofrig s R F R &

25.0013,121.51 25.0675,121.59 25.056,121.6025.0521,121.52 25.0361,121.51 25.0362,121.57 24 .9873,1 21 5755

HFiEh Pk B == i hriEuh fEEnG A
0.058 0.078 0.065 0.063 0.049 0.073 0.065
0058 0.072 0065 0063 0.049 0073 0065
0.058 0.078 0.065 0.063 0.049 0.073 0.065
0.058 0.078 0.065 0.063 0.049 0.073 0.065
0.058 0078 0.065 0.063 0.049 0073 0.065
0.062 0.08 0.065 0.064 0.048 0.071 0.067
0.062 0.08 0.065 0.064 0.048 0.071 0.067
0.062 0.08 0.065 0.064 0.048 0.071 0.067
0.062 0.08 0.065 0.064 0.048 0.071 0.067
0.062 0.08 0.065 0.064 0.043 0.071 0.067
0.061 0.077 0.059 0.066 0.046 0.072 0.063
0.061 0.077 0.059 0.066 0.046 0.072 0.063
0.061 0.077 0.059 0.066 0.046 0.072 0.063
0.061 0.077 0.059 0.066 0.046 0.072 0.063
0.061 0077 0.059 0.066 0.046 0.072 0.063
0.057 0.078 0.058 0.068 0.043 0.067 0.062
0.057 0.078 0.058 0.068 0.043 0.067 0.062

L » .
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Bt B - RF P R A DA E L T iRk o

T b A FORIR S RIS R 6
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