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A few hour after the earthquake struck the Japan on March 11, the Technical Crisis Centre of the Institut de Radioprotectior
et de Surete Nucleaire (IRSN), was fully activated, 24/7 for the next 4 weeks to give its expertise to the French government an
to the French embassy in Tokyo.

From this experience, lots of difficulties were highlighted. Our consequences assessment capabilities had been limited by ur
certainties coming from source term assessment, meteorological data and, on smaller scale, dispersion model.

Since then, the institute has been working on improving its assessment of the atmospheric release and environmental contar
nation (Mathieu et al., 2012, Korsakissok I. et al, 2013). One of the largest sources of error is the source term estimation includin
the time evolution of the release rate and its distribution between radioisotopes. Inverse modelling methods have proved to be efi
cient to assess the source term due to accidental situation (Gudiksen, 1989, Krysta and Bocquet, 2007, Stohl et al 2011, Winiar
et al 2012). Most existing approaches are designed to use air sampling measurements (Winiarek et al, 2012) and some of the
use also deposition measurements (Stohl et al, 2012, Winiarek et al, 2013). During the Fukushima accident, such measureme
are far less numerous and not as well distributed within Japan than the dose rate measurements. To efficiently document tl
evolution of the contamination, gamma dose rate measurements were numerous, well distributed within Japan and they offere
a high temporal frequency. However, dose rate data results from all the gamma emitters present on the ground and in the atm
sphere. A specific methodology based on invert modelling has been developed to operate efficiently dose rate data. Applied |
the Fukushima case, the emissions for the 8 main isotopes Xe-133, Cs-134, Cs-136, Cs-137, Ba-137m, 1-131, 1-132 and Te-1:
have been assessed automatically without case specific assumption or guess source term. The Daiichi power plant releases ev
were well identified and the atmospheric dispersion of the retrieved source term shows a good agreement with environment:
observations. The most important outcome of this study is that the method is perfectly suited to crisis management and wil
improve our diagnosis capabilities in case of a nuclear accident.
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ses for Fukushima Daiichi NPP accident
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A Development of Seamless Chemical AssimiLation System and its Application for Atmospheric Environmental Materials
(SALSA) project is focused on creating a regional (local) scale assimilation system that can accurately recreate and predict
transport of carbon dioxide and other air pollutants. In this study, a regional model of the next generation global cloud-resolving
model NICAM (Non-hydrostatic ICosahedral Atmospheric Model) (Tomita and Satoh, 2004) is developed, which is called a
Diamond-NICAM, and ran together with a transport model SPRINTARS (Spectral Radiation Transport Model for Aerosol
Species) (Takemura et al, 2000) to simulate aerosols across urban cities (over a Kanto region including metropolitan Tokyo)
This enables us to see the effects of warming, pollutants and urbanization to the change in a local climate.

However, for this presentation, we will shift the focus to simulations on the Fukushima radiation transport, recreating a map of
radiation spread by analyzing a sulfate transport on the same models(Fig.1). What we are hoping to achieve here is to verify &
accuracy of running a finer resolution Diamond-NICAM-SPRINTARS model on transporting an aerosols, as the model is rather
new and has not been tested in such occasion. Also, looking at a use of sulfate transport when simulating a radiation transpc
will be mentioned.

Finally, we will look at and compare a difference between Diamond-NICAM-SPRINTARS and global NICAM-SPRINTARS,
and discuss advantages and shortcomings of the models, especially on the accuracy and the time constraints when a finer rest
tion is applied; also effects of boundary conditions in a regional model is discussed.

OO0000:000000000, Diamond-NICAM
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139E 139.56 140 1405E 141E 141.5E 142E

CrADS: COLA/IGES 2013-02-15-10:11

1/1



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

AAS24-05 0 0:105 00:50 200 15:20-15:35

0000000000000 0000000O000oo0oooon o
The time series analysis of the radionuclide emissions from Fukushima Daiichi nucleat

power plant by inverse model
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Segregation and radioactive level analysis of aerosols according to their aerodynamic size were performed in France, Austri
Czech Republic, and Poland after the arrival of contaminated air masses following the nuclear accident at the Fukushima Daiict
nuclear power plant (FDNPP). Sampling was performed from 23rd of March to 23th of April 2011. Whatever the location, the
higher activity levels correspond to the finest particle fraction available through Andersen impactors or high volume impactors.
As a general pattern, the highest contributions to the 137Cs and 134Cs ambient activity level were supported by the finest siz
range investigated (aerodynamic diamete®.49 micrometre). The Activity Median Aerodynamic Diameter (AMAD) ranged
from 0.27 to 0.71 micrometre and an average of 0.45 micrometre for cesium isotopes whereas lower values were obtained ft
1311 (0.4 micrometre on average). In addition, geometric standard deviation appears to be larger for iodine than for cesiun
isotopes; probably as a result of gaseous transfer onto ambient particles of all sizes during transport. Contribution from resu:
pension of formerly deposited 137Cs was assessed for the coarse particle fractions. AMAD values obtained for natural occurrin
radionuclides such as 7Be and 210Pb ranged from 0.4 to 0.5 micrometre; and 0.3 to 0.4 micrometre, respectively. Larger AMAL
values were obtained for 234Th (3.3 micrometre) and 228Ac (3.6 micrometre), both radionuclides coming from the resuspensiol
of coarse particles induced by wind erosion of soil surfaces. For the Fukushima-derived fission products, highest weighted ac
tivity levels were not found onto the finest particles .49 micrometre) but in the upper size fraction [0.49 ? 0.95 micrometre]
with specific activity levels of about 22 Bg/g for 1311 and around 5 Bg/g for both cesium isotopes. This study also provides a
spatial and temporal analysis at the European scale of AMAD values of anthropogenic radionuclides found at significant level
(134Cs, 137Cs, 131I) as well as for radionuclides of natural origin (7Be). 137Cs and 134Cs AMAD values at the European scal
show spatial homogeneity whereas they gradually decrease from the arrival date to the end of the studied period. This pattern
also observed for 7Be but with a less pronounced decrease. A specific time trend can be noticed for particulate 1311 (see fig.
Increasing 1311 AMAD values can support the idea of a progressive transfer of gaseous iodine onto ambient aerosols as propos
by Uematsu et al (1988) after the Chernobyl accident or also recently suggested by Mala & Rulik (2013) or Dlugosz-Lisiecka &
Bem (2012) after the FDNPP accident.

Figure: Time variation of the AMAD value of Fukushima-labelled aerosols (134Cs, 137Cs, 1311 and 7Be) in Europe after the
arrival of the contaminated air masses (mean values from several sampling sites in Europe).
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Spatial deposition patterns of 137Cs in east Japan hind-casted by some numerical models so far reported are not always agre
with the monitoring results by the MEXT. There are many unknown processes from the release of radionuclides at the powe
plant to deposition in the field. In this paper, the source emission estimated by Chino et al. (2011) and by Katata et al. (2012
are shifted at most two hours before and after from the original emission data and results are discussed. The used numeric
model is AIST-MM (Kondo et al., 2001), which is a hydrostatic dry-model. The precipitation intensity was introduced with
radar-AMeDAS analysis; however, it was not well calibrated due to the destruction of in-situ stations by the earthquake.

The calculated results suggested the earlier release of huge amount of radionuclides in the morning on 15th gave better resul
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On March 12, 2011, a large amount of radioactive nuclides (I-131,Cs-134,Cs-137,Sr-90,etc) have been released into the e
vironment by the nuclear accident at the Fukushima Daiichi Nuclear Power Station. There are many radioactivity measuremer
results of 1-131, Cs-134, Cs-137 and the other radio nuclides from air dust collected using high-volume air sampler by germa
nium semiconductor detector soon after the accident. Activity of these radioactive nuclides in air is important for estimation of
internal exposure. However, in these nuclides, some pure beta emitter nuclides have not been measurement sufficiently becau
of the difficult on chemical isolation for beta ray counting. Strontium-90 is considered one of the harmful radioactive nuclides.
Biological half-life of Sr-90 is about 50 years for accumulating in born and the high energy beta rays are emitted from Sr-90 and
its daughter nuclide Y-90. Therefore, measurement of Sr-90 is important for calculating exposure. We developed a new strontiur
isolation technique using solid-phase extraction for determination Sr-90 by liquid scintillation counter (LSC). The technique is
simply and quickly for isolating Sr with high-yield.

In this study, we used 3M Empdr& Strontium Rad Disk to extract strontium ion from acid solution. However, Pb2+ ion
is also extracted by the disk and Pb-210 interference in radioactive Sr identification. To separate Pb-210, cation exchange
used. 0.02 M EDTA solution can elute Sr ion from the disk. HNO3 was added to the EDTA solution and passed through cation
exchange column with 5% EDTA solution (pH5) to separate Pb. Strontium was eluted by (1+3) HCI. The time of chemical oper-
ation for this technique is 3-4 hours without acid treatment and the yield is about 90 %. To determine Sr-90, Cherenkov light of
Y-90 has been measured by LSC. With sequential measurement, the growth curve of Y-90 was described to determinate activi
of Sr-90.

We measured Sr-90 in air dust samples of Hitachi, Kawasaki and Osaka. The result of Hitachi is shown in Fig.1. In Hitachi,
the Sr-90 activity concentration in air is decreased with time and the ratio of Sr-90/Cs-137 is abaut i0possible that after
April, Sr-90 has been the same behavior of Cs-137. We will discuss about time variation of radionuclides activity of Sr-90 and
proportion of Sr-90 to Cs-137.

Sampling date  [**Sr Bg/m®  error % 2 By 0s Bg eror %
2011 /4.9 1:5E-03 2.5% 1 6GE-03 10.3%
20115418 3. TE04 2.4% 1 1E-03 10.3%
2011 /5,21 6 305 4 7% 3. TE-03 11 0%

Fiz1. The results of Hitachi air dust samples
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