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Evaluation of radiocesium bioavailability in forest soils considering spatial
heterogeneity

Takahashi, Junko
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It is reported that the deposited Cs-137 due to the Fukushima Daiichi
Nuclear Power Plant accident has a very high spatial heterogeneity especially in forests. In this
study, we focused on the preferential flow in soil as its factor, and conducted an artificial
rainfall experiment using a dye tracer and physical and chemical analyses of soil samples.

As results of the artificial rainfall experiment, the dispersion (variability) of Cs-137
concentration in the dyed area was significantly larger than that in the unstained area, and also
the concentration tended to be higher. Especially at 10-15 cm depth, there was a positive
correlation between Cs-137 concentration and saturated hydraulic conductivity and porosity, and a
negative correlation between Cs-137 concentration and bulk density. The similar trends were shown
for the exchangeable Cs-137, indicating that the spatial heterogeneity and bioavailability of
Cs-137 was enhanced by preferential flow, as initially hypothesized.
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(a) 0-5 cm depth
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3000

2500
2000 o o
1500
1000

@
8
38

o
y =8123.8x + 666.0.

(c) 20-25 cm depth

5
3
8

s u g
8§88
388
o
o
o

o

R?=0.4517

0.05

137Cs concentration (Ba/kg)

0.10
Ko (cm/s)

0.15

0.20

°
]

®

y =836.57x+251.55

o

R?=0.0101
9

0.04

0.06

0.08 0.10

Cs-137

137Cs concentration (Ba/kg)
w
8
8

Kyo (cm/s)

Cs-137

r=0.68, p<0.001

137

Cs-137

Cs-137

Cs-137

Cs-137

10cm

r=-0.77, p<0 .0001

Cs-137

Cs-137

Cs-137
Cs-



3 2 0 1
Nakanishi Miyu Onda Yuichi Takahashi Junko Kato Hiroaki [lida Hikaru Takada Momo 334
Changes in air dose rates due to soil moisture content in the Fukushima prefecture forests 2023

Environmental Pollution

122147 122147

DOl
10.1016/j .envpol .2023.122147

Takahashi Junko Hihara Daichi Sasaki Takuya Onda Yuichi

816

Evaluation of contribution rate of the infiltrated water collected using zero-tension lysimeter

to the downward migration of 137Cs derived from the FDNPP accident in a cedar forest soil

2022

Science of The Total Environment

151983 151983

DOl
10.1016/j .scitotenv.2021.151983

2
Cs 10 2021
Isotope News 7-10
DOl
13 0 0

Cs-137

135

2024




137Cs

2023
2023
137Cs
2023
2023
() Cs-137
2023
2023
Cs-137

Japan Geoscience Union Meeting 2023

2023




O}

Cs-137

2022

2022
Cs-137

2022
2022
134
2023

Cs 137

134

2023




Cs-137

JpGu2021
2021

10) Cs-137

2021

2021

Cs 137
2022 133
2022

2021

2021







