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Based on an analysis of the relationships between the time 

series of amount-weighted mean annual $18O in precipitation 
($18Ow) and meteorological variables such as temperature, 
precipitation as well as atmospheric/oceanic circulation 
indices, it is recognized that the El Niño-Southern Oscillation 
(ENSO) cycle appears to be the dominant control on the inter-
annual variation in $18Op in the Monsoon Regions of China 
(MRC). Further analysis shows that the trade wind plays a role 
in governing $18Ow through affecting the intensity of the 
different monsoon circulations which are closely linked to the 
weakening and strengthening of the trade wind and gives the 
$18Ow different values at or over inter-annual timescales. The 
southwest monsoon (SWM) drives long-distance transport of 
water vapor from Indian Ocean to the MRC, and along this 
pathway increasing rainout leads to more negative $18Ow via 
Rayleigh distillation processes. In contrast, the southeast 
monsoon (SEM), which is consistent with the changes in the 
strength of the West Pacific subtropical high, drives short-
distance water vapor transport from the West Pacific Ocean to 
the MRC and leads to less negative $18Ow. Therefore, the 
$18Ow value directly reflects the differences in influence 
between the SWM, which is strong when the SE trade wind is 
strong, and the SEM, which is strong when the SE trade wind 
is weak. In addition, the South China Sea Monsoon also 
transports local water vapor as well as plays a role in 
achieving the synchronization between the $18Ow and ENSO. 
The author thus terms the $18Op rhythm in the MRC the 
“circulation effect”. 
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It was reported that most of fallout radiocesium emitted by 

the Fukushima Daiichi Nuclear Power Plant (FDNPP) 
accident stayed within 5 cm of surface soil layers [1,2]. Such 
accumulated radiocesium at the very surface on the ground is 
possibly being eroded into rivers by surface runoff, and finally 
goes into the Pacific Ocean. Particle size is an important factor 
in transportation of radiocesium in river systems. In this study, 
therefore, we investigated the dependence of radiocesium 
concentration on particle size and the distribution of particle 
size in river sediments. 

River sediment samples were collected at 8 points in the 
Abukuma River and Kuchibuto River, which is one of the 
branches of the Abukuma River. River sediments were divided 
into 11 fractions with different particle sizes, > 2000 µm, 850 
– 2000 µm, 500 – 850 µm, 250 – 500 µm, 125 – 250 µm, 63 – 
125 µm, 40 – 63 µm, 20 – 40 µm, 10 – 20 µm, 2 – 10 µm and 
< 2 µm size fractions. Radiocesium concentration in each 
fraction was measured with !-ray spectrometry using a planar 
type germanium semiconductor detector. 

Smaller particle fractions contained a large amount of 
radiocesium possibly because of the following two factors. 
One is the specfic surface area, and the other is the mineralogy 
of the sediments. Smaller particles have larger specific surface 
areas, providing more sorption sites for radiocesium. Also, a 
large amount of clay minerals, on which radiocesium is 
strongly sorbed, are contained in smaller fractions. On the 
other hand, the contribution of each particle-size fraction to 
radiocesium in bulk sediment is also affected by the mass 
distribution of sediment particles among different particle 
sizes as well as radiocesium concentration in each particle-size 
fraction. In this sense, the contribution of relatively large size 
fraction to total radiocesium concentration is not negligible in 
bulk sediment. 

 
[1] Tanaka et al. (2012) Geochem. J. 46, 73-76. [2] Kato et al. 
(2012) J. Environ. Radioact. 111, 59-64. 


