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What were the main sources of sediment and associated
radiocesium transported during the heavy 2019 typhoons in rivers
draining the main Fukushima radioactive plume, Japan ?
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The Fukushima nuclear accident released large quantities of radionuclides into the environment in
March 2011 and generated a 3000-km² plume of soils heavily contaminated with Cs-137. Soil
erosion in the region mainly takes place during typhoons generally occurring between July and
October (Laceby et al., 2016). During these events, rivers draining the main plume may transport
large quantities of sediment and radiocesium. Typhoon Hagibis that occurred in October 2019 was
the most intense rainfall event affecting the Fukushima region (rainfall range: 77–558 mm) since
the nuclear accident in 2011. It led to extensive landsliding and river overflow.
The impact of this event on sediment sources and Cs-137 contamination was quantified through
the implementation of sediment fingerprinting using geochemistry and spectrocolorimetry as
potential input properties. The signature of potential source material (including cropland prepared
for recultivation after decontamination, forests and subsurface material originating from
landslides and channel bank collapse; n=57) was compared with that of sediment deposits
collected in the Mano and Niida River catchments late in October 2019. Results show that cropland
supplied the main source of sediment (average: 54%) along with forests (41%). In contrast, the
contribution of subsurface material (5%) was much lower, likely because landslides and channel
bank erosion mainly took place after the flood peak (Evrard et al., 2020). However, this material
that deposited at the foot of hillslopes after the typhoon may be mobilized and delivered to the
river network by subsequent rainfall events.
Overall, this flood did not modify the decreasing trend observed in terms of Cs-137 contamination
in sediment transiting these rivers between 2011 and 2019. Concentrations in Cs-137 observed in
sediment collected in 2019 were on average 84–93% lower than those measured after the accident

in 2011. These results demonstrate the effectiveness of decontamination conducted on
agricultural and residential soils in the region (Evrard et al., 2019), although the role of forests –
that have not been remediated – as a perennial source of sediment and radiocesium in the region
remains to be investigated over the longer term.
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