
Geophysical Research Abstracts
Vol. 20, EGU2018-2187, 2018
EGU General Assembly 2018
© Author(s) 2017. CC Attribution 4.0 license.

Vertical structure of radiocaesium derived from FNPP1 accident and
global fallout in subtropical gyre of the North Pacific through 2017
Michio Aoyama (1), Yasunori Hamajima (2), Yayoi Inomata (3), Hideki Kaeriyama (4), Yuichiro Kumamoto (5),
Toshiya Nakano (6), Eitarou Oka (7), Takaki Tsubono (8), and Daisuke Tsumune (9)
(1) Fukushima Univ., Institute of Environmental Radioactivity, Fukushima, Japan (r706@ipc.fukushima-u.ac.jp), (2) Institute
of Nature and Environmental Technology, Kanazawa University, Ishikawa, Japan (hamajima@se.kanazawa-u.ac.jp), (3)
Institute of Nature and Environmental Technology, Kanazawa University, Ishikawa, Japan, (yinomata@se.kanazawa-u.ac.jp),
(4) Research Center for Fisheries Oceanography and Marine Ecosystem National Research Institute of Fisheries Science,
FRA, Yokohama, Japan (kaeriyama@affrc.go.jp), (5) Research and Development Center for Global Change, Japan Agency for
Marine-Earth Science and Technology, Yokosuka, Japan (kumamoto@jamstec.go.jp), (6) Japan Meteorological Agency,
Tokyo, Japan (nakano_t@met.kishou.go.jp), (7) Atmosphere and Ocean Research Institute, the University of Tokyo, Chiba,
Japan (eoka@aori.u-tokyo.ac.jp), (8) Environmental Science Research Laboratory, Central Research Institute of Electric
Power Industry, Chiba, Japan (tsubono@criepi.denken.or.jp), (9) Environmental Science Research Laboratory, Central
Research Institute of Electric Power Industry, Chiba, Japan (tsumune@criepi.denken.or.jp)

134Cs and 137Cs, hereafter radiocaesium, were released to the North Pacific by the TEPCO Fukushima Dai-ichi
Nuclear Power Plant (FNPP1) accident in March 2011. Total amount of released 137Cs was 15-18 PBq. Before
the FNPP1 accident, 137Cs was also injected to the North Pacific due to atmospheric weapon tests fallout and
an inventory of 137Cs was 69 PBq in 2011. 134Cs vs. 137Cs activity ratio released from FNPP1 accident was
ca. 1 at the time of the accident, we can therefore distinguish and evaluate FNPP1 derived 137Cs and fallout
derived 137Cs based on observed 134Cs activity concentration. We observed vertical profiles of radiocaesium at
19 stations in 2002, 10 stations in 2005, 11 stations in 2011, 14 stations in 2012, 13 station in 2015, 6 stations
in 2016 and 5 stations in 2017 to study transport processes in the ocean interior of the North Pacific Ocean. The
major pathway from surface to ocean interior after injected in the ocean surface can be considered subduction of
central mode water (CMW) and subduction of subduction of subtropical mode water (STMW), respectively. The
137Cs profile observed in 2002 along 165 deg. E was characterized by two 137Cs activity concentration maxima
at 20 deg. N, 165 deg. E, one at 250 m (sigma ≈ 25.5 g kg-1) and one at 400–500 m (sigma ≈ 26.0 g kg-1) depths.
The shallower maximum was in the density range of North Pacific Subtropical Mode Water (NPSTMW) and the
deeper one was in the density range of Lighter Central Mode Water (LCMW) (Aoyama et al., 2008). After FNPP1
accident, maximum of 137Cs activity concentration at 21 deg. N, 165 deg. E in June 2015 and 21 deg. N, 136.5
deg. E in Sept. 2017 located at 300 m (sigma ≈ 25.5 g kg-1) and both showed very similar activity concentration
as about 3 Bq m-3. Shapes of 137Cs vertical profiles at both stations were also very similar and 137Cs activity
concentrations showed systematic decreases to both shallower and deeper directions. In STMW region, 134Cs vs.
137Cs activity ratio at 21N, 165E in 2015 was ca. 0.5 and it at 21 deg. N, 136.5 deg. E in 2017 was also 0.59+-0.11
which indicates that FNPP1 derived 137Cs and fallout derived 137Cs are equivalent here. These might indicate
that FNPP1 derived radiocaesium subducted into ocean interior due to STMW formation are already recirculated
and becomes homogenous within subtropical gyre after several years after injection to the STMW.
We however see big differences between FNPP1 derived 137Cs and fallout derived 137Cs, in the deeper layer
below sigma=26.5 g kg-1. In the deeper layer below 26.5 g kg-1, main contributor of 137Cs activity concentration
was fallout derived 137Cs not FNPP1 derived 137Cs. This indicates that FNPP1 derived radiocaesium did not
reach below sigma=26.5 g kg-1 in 2017 after 6 years from the accident.


