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Long-Term Variations of Radiocesium in Surface Waters of the North Pacific after the Fukushima Daiichi Nuclear

Power Plant Accident : Long-term monitoring by T/S Oshoro-maru

Keiri Ima1” and Yutaka W. WATANABE?

Abstract

The accident at the Tokyo Electric Power Company’s Fukushima Daiichi Nuclear Power Plant in March 2011 resulted in
the release of large amounts of radioactive cesium into the North Pacific.  In this study, we analyzed radiocesium (**’Cs) con-
centrations in surface seawater samples collected during cruises of the research and training vessel “Oshoro-Maru” of the Faculty
of Fisheries Sciences, Hokkaido University, from May 2011 to March 2023.  The study area covered a wide region of the North
Pacific Ocean extending from the Sea of Japan to the Bering Sea, and a total of 902 samples were evaluated. The results
revealed that "’Cs concentrations in the surface seawater of the North Pacific rapidly decreased during the initial post-accident
period and subsequently decreased to low concentration levels with relatively small temporal variations after 2017.  Further-

more, this study demonstrates that long-term monitoring using the research vessel repeatedly surveying the same oceanic regions
is effective for understanding broad-scale environmental dynamics of long-lived radionuclides.
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Fig. 1.  Sampling points of surface water for radiocesium measurement from May 2011 to March 2023.  The figure was created

using Ocean Data View (ODV) [http://odv.aw.de].
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Fig.2. Time-series of ¥’Cs in the surface water over the North

Pacific from May 2011 to March 2023. (a) All mea-
sured "*’Cs radioactivity concentrations obtained in this
study. (b) Mean "’Cs activity concentrations for each of
the 17 periods : Period I (May 2011-November 2011),
Period II (December 2011-June 2012), Period III (July
2012-December 2012), Period IV (March 2013-August
2013), Period V (September 2013-February 2014), Period
VI (April 2014-October 2014), Period VII (December
2014-May 2015), Period VIII (June 2015-December
2015), Period IX (March 2016-June 2016), Period X
(June 2016-December 2016), Period XI (February 2017~
June 2017), Period XII (July 2017-December 2017),
Period XIII (February 2018-December 2018), Period
XIV (March 2019-May 2019), Period XV (July
2020-December 2020), Period XVI (March
2021-December 2021), and Period XVII (March 2022~
March 2023).
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Fig. 3.  Observation stations established during the coastal survey
conducted off Fukushima Prefecture in late July 2015.
Black circles indicate stations where the *’Cs activity
concentration in surface seawater exceeded 0.010 Bq L™',
whereas open circles indicate stations with concentrations
below this threshold.  The square denotes Tokyo Electric
Power Company’s Fukushima Daiichi Nuclear Power

Plant (FNPP1).
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