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forests of Fukushima Daiichi nuclear power plant

(f& B i1 /13 BT B D TS B2 L BERIARIC I 1 5 i & 20 A 137 ORF2E [ 28 H))

N Sy N S A K Sy
AR R

FARE  D145195

4 HHE O EE

&

5Bk

The '*’Cs derived from the Fukushima Daiichi nuclear power plant (FDNPP) in 2011 is expected
to contaminate the surrounding forest environment over the half-life of 30 years. Precise studies
of ¥7Cs dynamics in a forest ecosystem are required for developing remediation activities in forest
areas, determining appropriate radiation protection for local residents and workers, and resuming
the use of the forest resources. I studied temporal changes in '*’Cs dynamics in forest ecosystems
and environmental parameters influencing the spatial heterogeneity of '¥’Cs after the FDNPP
accident from August 2013 (2.3 years after the accident) to November 2015 (a period of 2.4 years).
The survey focused on '*’Cs contained in litter layers and soil to 10 cm depth in mixed deciduous
forests located approximately 40 km northeast from the FDNPP. I focused on the following three
topics: (1) spatial variation of '*’Cs in forest soils; (2) temporal changes in the vertical distribution
of ¥Cs; and (3) downward migration of dissolved '*’Cs in forest soils. Based on the
measurements and analysis on the 1*’Cs in the samples, I found that almost all '*’Cs deposited on
forest ecosystems had been translocated to litter layers and surface soils (>5 cm) via litterfall and
precipitation by the beginning of the study, accounting for approximately 65% and 25% of the
total 13’Cs, respectively. Spatial heterogeneity of soil '¥’Cs was predicted to be largest from shortly
after the accident to the beginning of the study as a result of the translocation via precipitation.
By August 2014, 80% of *Cs in litter layers found in August 2013 had migrated into surface soil
through litter decomposition processes and leaching, and approximately 80% of the '*’Cs in the

forest ecosystems remained in the surface soils. The spatial heterogeneity in the surface soils



became homogenous with time because of this migration. After August 2014, *’Cs activities in
the litter layers, the surface soils and the deeper soils (<5 cm) did not change substantially,
suggesting that the so-called “quasi-equilibrium” state (increase or decrease in *’Cs activity was
not observed in any compartment in an ecosystem; IAEA, 2006) may have already started in the
forests. However, small amounts of dissolved *’Cs continued to migrate after August 2015.
Although these migrations were of very small amounts, I recommend that long-term monitoring
on dissolved "*’Cs in forest soils should be conducted. The dissolved '*’Cs shows high mobility
and is biologically available. Moreover, although similar trends of '*’Cs dynamics have also been
reported in many studies on radioactive cesium derived from the Chernobyl accident in 1986 in
the former Soviet Union (now Ukraine), the temporal change found in the present study was faster
than in Chernobyl. The difference between *’Cs dynamics in Fukushima and Chernobyl may be
attributed to the difference in rates of carbon cycling in forest ecosystems, which is affected by
factors such as annual temperature, forest type, and precipitation. For future nuclear energy
development and preparedness, *’Cs dynamics need to be studied thoroughly from the

perspective of climatic parameters.
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