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1. Introduction 

 

The world's oceans act as a sink for artificial 

radionuclides as well as for other anthropogenic 

pollutants released into the environment. Owing to 

physical and biogeochemical processes in the ocean, 

artificial radionuclides in the ocean are redistributed 

from their initial entry points which depend on the 

various sources. The extent of radioactive 

contamination in the ocean due to atmospheric 

weapons tests, releases from nuclear fuel 

reprocessing plants, and accidental releases from 

nuclear power plants (i.e., the Chernobyl accident in 

1986 and the Fukushima accident in 2011) is of 

global concern. 137Cs has been released to the marine 

environment as a result of global and local fallout 

from atmospheric nuclear weapons tests [1], 

discharges from nuclear reprocessing plants, 

dumping of nuclear wastes into the global oceans, 

and fallout from the Chernobyl accident and the 

Fukushima Accident 

The spatial and temporal changes of 137Cs in 

seawater reflect the flow of seawater such as through 

advection/diffusion and subduction/obduction , 

because most of the 137Cs exists in the dissolved form 

in seawater.  

 

2. Data 

 

Long range transport of radiocaesium derived from 

local fallout occurred early 1950s, global fallout 

which occurred mainly late 1950s and early 1960s 

and the Fukushima accident occurred in 2011 were 

investigated in ocean surface in the East China Sea 

(ECS), the Sea of Japan (SOJ) and the western North 

Pacific Ocean since 1953 to 2018.  

After the FNPP1 accident, many radiocaesium 

measurements were taken in the SOJ, the ECS and 

the North Pacific Ocean. To elucidate the temporal 

and spatial distributions of the radiocaesium activity 

concentrations, we used as many data points as 

possible. We therefore compiled all available data 

from the literature and reported studies including our 

data. Most of the data before the FNPP1 accident are 

Radionuclides in the Pacific Ocean and its Marginal 

Seas (HA

and their updated version [2]. We also included the 

Korean government monitoring data in this study. 

(Marine Ecology Research Institute, 2011, 2012, 

2013, 2014, 2015, 2016 and Korea Institute of 

Nuclear Safety, 2011, 2012, 2013, 2014, 2015, 2016) 

 

3. Results and Discussion 

 

Radiocaesium activity concentration in surface 

water showed maximums in 2014/2015 in the 

northern East China Sea and in 2015/2016 in the Sea 

of Japan [3].  A part of the radiocaesium derived 
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from the Fukushima accident was transported within 

several years to the northern ECS and then to the SOJ 

via Sub Tropical Mode Water (STMW) from the 

western North Pacific and subduction/obduction 

processes made systematic delay of timing of 

maximum. After radiocaesium activity concentration 

in surface water reached maximum, it has been 

decreasing slowly until mid of 2018 in the SOJ.  

Both 134Cs and 137 Cs were observed in the SOJ 

and northern ECS while 134Cs was not observed in 

the western and southern ECS where Kuroshio enters 

from the western North Pacific to the ECS.  This 

indicate that obduction of Fukushima derived 

radiocaesium from STMW might occur in the just 

south of STMW formation region. 

 

4. Conclusions 

 

Both the main local/global fallout regions and 

injection of radiocaesium by Fukushima accident had 

occurred in the western North Pacific and constrain 

of surface current systems which governed surface 

transport processes were subtropical gyre and 

subarctic gyre.  Radiocaesium transport in surface 

water in the mid latitude was characterized as rapid 

eastward transport along Kuroshio and Kuroshio 

Extension while the second largest controlling factor 

of radiocaesium activity concentration was 

subduction/obdusction and flow field in the ocean 

interior. The westward-

have transported FNPP1-derived 137Cs in the STMW 

south-westwards, as reported [4]. The 137Cs entrained 

in the STMW would have reached the western 

boundary of the SOJ at lower latitudes and become 

entrained into the Kuroshio [5] before being 

transported northwards to the west of Kyushu by the 

Tsushima Warm Current bifurcation from the 

Kuroshio. 
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