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Isotopes and Environmental Dynamics (CRIED), University of Tsukuba, Tsukuba, Japan

Several coastal catchments located in Northeastern Japan received significant radioactive fallout following the
Fukushima nuclear accident in March 2011, with initial 137Cs activities exceeding 100 kBq m-2. Although
radiocesium poses a considerable health risk for local populations, it also provides a relatively straightforward
tracer to investigate sediment transfers in catchments exposed to spring floods and heavy typhoons in late summer
and early fall.

This study focused on two catchments (the Niida and Mano Rivers) covering a surface area of 450 km2

that drain the main radioactive plume. A database of radiocesium activities measured in potential source samples
(n=260) was used to model radiocesium dilution in 342 sediment deposit samples collected at 38 locations during
9 different sampling campaigns conducted every 6 months from Nov. 2011 to Nov. 2015. The dilution of the
initial radiocesium contamination in sediment was individually calculated for each of the 342 samples using a
distribution model. Results show that the proportion of heavily contaminated sediment increased from 27% to
39% after the occurrence of typhoons in 2013 (with rainfall amount exceeding 100 mm in 48 hours) and from 29%
to 45% after the 2015 spring floods, illustrating the occurrence of soil erosion and resuspension of contaminated
material stored in the river channel. In contrast, the occurrence of a very strong typhoon in September 2015 (up to
450 mm in 48h) led to the dilution and the flush of the contamination to the Pacific Ocean, with the proportion of
heavily contaminated material decreasing from 45 to 21%.

This case study in catchments impacted by the Fukushima accident illustrates their high reactivity to both
human activities and rainfall. These results will improve our understanding of sediment transfers in similar coastal
mountainous environments frequently exposed to heavy rainfall.


