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80% Fukushima

contamination in ocean.
There are still some large
uncertainties on the sources
and fate of the different
radionuclides released to the
environment.







Over time, Cs moves east and mixes deeper in ocean
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(1) How many ¥/Cs from Fukushima Nuclear Accident into the ocean
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As for 137Cs, the amounts deposited into the sea surface was estimated to be 5 PBq.



Ocean General Circulation Model (OGCM)

4) Vertical sigma layers, 21.
5) The model topography is interpolated from the global 5’ by 5’ ETOPOS dataset.

6) The circulation model is driven by monthly climatological (COADS) wind
stresses and heat fluxes.

7) The initial temperature and salinity field are set to the Levitus annually averaged
temperature and salinity, and the initial velocity is set as 0.

8) Spinup 20-year.



Calculation of radionuclides concentrations in the ocean

137-Cs:  K;z=2.0*%107

ps(z)isthe concentration of the suspended materials kg/m?
ps(0)=0.25g/m?

p.(2) = p,(0) x 1072

wiis the settling velocity of suspended materials m/s
w, =100m/day.

adv + dif Radionuclide concentration convection-diffusion

Daisuke Tsumune, 2003. Numerical simulation of 137Cs and %3%240Pu concentrations by an
ocean general circulation model. Journal of Environmental Radioactivity 69: 61-84
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Validation Surface Chronological distribution of 13’Cs
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Validation Surface Chronological distribution of 137Cs
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Validation Surface Chronological distribution of 13’Cs
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The figure below: Model
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Model result
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Model result
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Kaeriyama et al. 2014



Kaeriyama et al. 2014
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Figure 4. Vertical profiles of '*’Cs at (a) W09 (north of the KE), (b)

W11 (KE), and (c) W13 (south of the KE). Gray circles with a solid

line represent values recorded in October 2011. White circles with a

. broken line represent values recorded in November 2012. Arrows

Dagh I!ne October 2011 indicate the detection of '**Cs. Error bars indicate counting error

Solid line November 2012 (+16). When '¥Cs was under the detection limit (<30), the detection
limit was plotted (see also SI Table 51 ).




Kumamoto et al. 2014



The factors of 5 and 10 are 86.2% and 96.5%,
respectively

Kumamoto et al. 2014
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OBS time: 15 January 2012 and 14 February 2012
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This figure is the distribution of 137Cs in section Yollow Sea, East China Sea and South
China Sea.
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Conclusions

* Fukushima-derived radionuclides spreading by both
surface and subsurface ocean.

 We should set up some new models to study
Fukushima-derived radionuclides spreading in the
ocean.
------ Fine resolution (Horizontal and Vertical )
------ New sources radionuclides form Fukushima
(Atmospheric, Rivers and Underground water)



zhaoc@fio.org.cn



