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P04-JS 40°N 132°E 2 932 0~120 2016 0.20
P05-NPO 20°N 130°E 5 895 100~300 2016 1.20
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Fig.5 Vertical distribution of "*"Cs concentration at the five selected representative stations in 20 years
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Fig.6 Vertical distribution of "*"Cs concentration at the four selected representative sections in June 2020
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Fig.7 Vertical distribution of ¥ Cs concentration at the four selected representative sections in June 2030
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Numerical Study and Prediction of *’Cs Transport From the Fukushima
Nuclear Accident in the Northwest Pacific Ocean

ZHAO Yun-xia'*?*, HAN Lei**, QU Da-peng®®, ZHAQO Chang®’, ZHUANG Zhan-peng'**,
YUAN Ye-lit#*
(1. College of Oceanic and Atmospheric Science » Ocean University of China » Qingdao 266100 Chinas
2. The First Institute of Oceanography» SOA . Qingdao 266061, China;
3. Laboratory for Regional Oceanography and Numerical Modeling » Qingdao National Laboratory
for Marine Science and Technology » Qingdao 266071, China)

Abstract: On March 11, 2011, significant amounts of radioactive contaminants were leaking into the air
and oceans causing by the Fukushima Daiichi nuclear power plant (FD-NPP) accident. Based on a two-
time-level, three-dimensional numerical ocean circulation model (named MASNUM), we established a
high resolution Northwest Pacific Ocean radionuclides transport model to simulate and predict the
transport of the leaking radioactive isotope '*'Cs resulting from the nuclear accident in 20 years. According
to the comparison with the observation data, the established radionuclides transport model was validated
effective and reliable. The results show: the surface concentration of ' Cs had spread to the whole China
seas in 2015, with the concentration about 0.01 Bq/m?®; the surface concentration tend to be evenly distrib-
uted in 10 years, at around 0.20~0.60 Bg/m®; till 2030, the concentration in surface ocean is less than 0.
15 Bq/m?®. The vertical diffusion results show: in 2020, the concentration of *"Cs in the Yellow Sea are
roughly the same in the vertical distribution; the concentration of *'Cs is larger in the east of the East Chi-
na Sea than the west area, where the concentration in the surface layers is larger than the bottom layers;
the concentration in the northern South China Sea is larger than that in the southern seas, and a slightly
smaller than the Yellow Sea and the East China Sea; the '"Cs concentration vertical distribution becomes
homogeneous in the China seas in 2030; The high concentration in the Japan Sea will concentrate in the
surface layer, with a maximum value of 0.20 Bq/m?® in 2016. The " Cs concentration in the Northwest Pa-
cific Ocean with a maximum concentration is larger than the other four seas. The '*"Cs concentration of the
entire area will be affected to be consistent in horizontal and vertical distribution in 20 years, with the low
concentration less than 0.15 Bg/m?®.

Key words: Fukushima nuclear accident; '*"Cs; radionuclides transport model; the Northwest Pacific Ocean
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