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Simulation of dispersion of radionuclides released from the Fukushima Daiichi Nuclear

Power-Plants

YOUNGJIN CHOI*, Shinichiro Kida, Keiko TakahasHi
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1 Japan Agency for Marine-Earth Science and Technology

We use a numerical model to investigate the dispersion of radioactive water released from the Fukushima Daiichi Nuclea
Power-plants (FDNP) on March 2011. The numerical model is based on a three dimensional particle random-walk model and
z-coordinate ocean general circulation model developed at the Earth Simulator Center, JAMSTEC. Radionuclide concentratior
are obtained from the density of particles per unit volume water. Experiments have been carried out for 137Cs for 4 months an
the results show that coastal currents and meso-scale open oceanic eddies having large influence on the behavior of the radio
clides. The radionuclides in coastal currents remain along the coast where as the one in meso-scale open oceanic eddies rapi
escape to the interior of the Pacific along the Kuroshio extension. Most of the sediment accumulations of the radionuclides ar
found on the continental shelf regions.
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Radiocesium released from Fukushima was contained in the sinking particles in the wes

ern North Pacific.
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We carried out the sediment trap experiments in the western North Pacific during autumn 2010 and summer 2011. The sinkin
particles were collected in the area before and after the accident of Fukusihma Dai-ichi nuclear power plant (FNPP). Cs-137 an
Cs-134 were detected in the sinking particles at 500 and 4810 m depth after 25 March and 6 April forward, respectively. Becaus
Cs-134/Cs-137 ratios were approximately 1.0, we assumed that these radioisotopes were released from FNPP. Using the time |
of the initial detection of radiocesium between 500 and 4810 m depth, the particle sinking rate was estinxd®@ méday.
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A quick report of measurement to estimate scattering of radioactive Cs with Japanes

cedar pollen
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Modeling of long term diffusion of radioactive materials, and levy flight simulation con-

sidering topical wind direction
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FUKUCHI, Shur*, Masato Sath HATANO, Yuko!

00000000000 0000O000
IGraduate School of Systems and Information Engineering, University of Tsukuba

The environment around Fukushima has been contaminated by radioactive materials leaked from the Fukushima 1 Nucle:
Power Plant, following the Tohoku earthquake and tsunami on 11 March 2011. Cs-134 and Cs-137 adhered to the ground su
face and remain polluting surrounding environment because they have a long half-life. In addition, they diffuse gradually due to
resuspension. In this study, we propose the simulation model suited for the long-term diffusion prediction of them, which has no
studied enough, and verify the applicability of our model by comparing with measured data.

The ground surface concentration of Cs-134 and Cs-137 has been attenuated in a proportion to the power of the distan
from the release point in Fukushima. In addition, concentration in the atmosphere has been attenuated following the same law |
Chernobyl data. The exponent of distance from release point was about 1 on average in Fukushima. The exponent of distance
constant, regardless of the unit of distance. Levy flight is known as diffusion model showing the power law. A Levy flight equals a
random walk in which the step-lengths have a probability distribution function of the power. Therefore, we conducted levy flight
simulation regarding the existence probability of the particle as the surface concentration. We reproduced surface concentratic
on 5 November 2011 by using the initial condition data for 5 July 2011[1]. We used measured data of wind direction in the each
step-direction of levy flight because of the wind direction is not isotropic.

The result is shown in Fig. As the result of the simulations, we succeeded in predicting the concentration more accurately tha
the case in which only decay of radioactive materials was considered. The simulation was the most accurate especially usir
exponent value 1. More accurate predictions will become possible to study further.

[1] Aircraft monitoring, Ministry of Education, Culture, Sports, Science and Technology

gooobo:0b0o00ogo,0o0,000b0b,000b0b0bO,000b0,00000
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Ratio of I-131 to Cs-137 in deposition rate to soils affected by the accident of Fukushima

Daiichi Nuclear Power Plant
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Laurent Pourceldt
POURCELOT, Laurent

institut de Radioprotection et de Surete Nucleaire
Hnstitut de Radioprotection et de Surete Nucleaire

Getting a precise idea of the environmental consequences of the accidental nuclear releases like those of Fukushima Dai-ic
on mountainous area required a specific environmental monitoring program. This one could be comparable to that followed ir
France which mountainous areas have undergone the deposition of man-made radionuclides after the Chernobyl releases...

Field works were carried in mountainous areas where the distribution of artificial radionuclides is extremely heterogeneous
Thus patches or "hot spots” concentrating radiocesium (over 100 kBg.m-2) were identified soon after Chernobyl accident in
the topographic depressions occurring in meadow areas (over 2,000 m altitude). The aims of the project were (1) to identify th
processes which have concentrated the released radionuclides (2) to develop a methodology for the mapping of the contaminati
of mountainous area. Thus the effect of geomorphology (i.e. the occurrence of snow drifts at glacial terrains depressions, whel
patches occurred) and the influence of vegetation cover (meadow/forest areas) on the distribution of 137Cs have been studied

In addition, sampling and measurement of the local foodstuff products (such as milk, cheese, berries and games) as well
in situ gamma radiation monitoring were carried out to evaluate the dosimetric consequences for local inhabitants. A specia
attention has been paid on the activity recorded by milk and cheeses which has been studied at different scales (a single fari
a mountainous region, several massifs, etc.). Also at several stations the activity of 137Cs and 90Sr has been determined in t
soil/plant/milk/cheese continuum, demonstrating the sensitivity of the transfer of such man-made radionuclides with respect
environmental conditions and agricultural practices.

0 0 0 0 O : Radioactive releases, mountainous area, Fukushima Dai-ichi, 137Cs
Keywords: Radioactive releases, mountainous area, Fukushima Dai-ichi, 137Cs
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Distribution and movement of fallout radionuclides in throughfall, stemflow, and litterfall
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Rapid reduction of 137Cs caused by soil erosion on a typical agricultural
Rapid reduction of 137Cs caused by soil erosion on a typical agricultural

Thomas Parknét, Yuichi Ondd
PARKNER, Thomak', ONDA, Yuichit
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IGraduate School of Life and Environmental Sciences, University of Tsukuba

The large amount of 1.5 x1017Bq of 137Cs was released into the environment by the Fukushima Daiichi Nuclear Power
Plant (FDNPP) accident in March 2011. Knowledge of the initial fallout distribution and the postdepositional Cs mobility in
agricultural land is essential, as due to the biological uptake food is contaminated and health threatened. The fate of 137Cs |
agricultural land depends on its radioactive decay, the downward diffusion in the soil and redistribution by soil erosion. In this
study we document a.) diffusion in a typical agricultural field located 40km northwest of the FDNPP, b.) redistribution of 137Cs
within the field by the soil erosion types interrill erosion, rill erosion and gully erosion, and c.) calculate 137Cs export for a
period of five months since the FDIPP accident.

The study field with an area of 0.66ha consists of sandy loam highly susceptible to soil erosion. Few days before the accider
the field was prepared for tobacco plantation with a ridge-furrow topography, but left abandoned due to radioactive contamination
During the rainy season in early summer the field was invaded by natural vegetation and by the end of the typhoon season tt
field was covered.

In order to document the diffusion of 137Cs, sectioned soil samples were taken at six ridge locations within the study field
and at one undisturbed location outside to estimate initial contamination. A scraper plate was used in 5mm increments for th
top 5cm and in 10mm increments for the depth of 5cm to 10cm. 137Cs inventories (Bg/m2) were computed on the basis of the
dry mass of soil £2 mm). All activities were corrected for decay from the time of soil sampling. The depth distribution of the
undisturbed site was used to calculate redistribution of 137Cs within the field by interrill erosion attributed. Rills and gullies were
mapped. The 137Cs redistribution of rills is based on cross-section measurements in 10m spacing of five representative rills wit
lengths between 50 and 120m. Activity of in-channel sediment was taken into account. The cross sections of gullies were take
in intervals between 4 and 8meters.

Results indicate an initial contamination of 392.7kBg/m2 with a diffusion of 95% in the uppermost 4cm. Soil erosion processes
produced a high spatial variability of 137Cs content. Depending on slope angles interrill erosion reduced the activity by 33.9%
to 50.5% with an average of 41% for the whole field. At upslope positions rill erosion reduced the activity up to 80%, as highly
contaminated topsoil was eroded. Due to the storage of highly contaminated sediment on midslope locations the activity ther
was up tol.5 times higher compared with the undisturbed location. Rills in the lower slopes as well as the two incipient gullies
were eroded below contamination depth. As rills and gullies covered only 4.7% and 0.4% of the field respectively, the total 137C:
export was 43% for a period of five months results. These findings help practitioners to evaluate the spatially distributed 137C:
contamination on field scale and to assist in decision making for usage restrictions.

0O0000:137Cs, soil erosion
Keywords: 137Cs, soil erosion
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