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Fallout as liquid form  

Kato et al. (2012), 
GRL, 39(20), L20403. 

Monitoring period 
Mar. 11~Aug. 19, 2011 

Initial interception 
> 95% of fallout 

Case study of Cedar forest in Tochigi prefecture Sano , Tochigi 
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Study site 
•Yamakiya-area, Kawamata town, Date district, Fukushima. 
•3 forest site were selected in a neighborhood. 
•Total Cs-137 fallout: 300-600 kBq m-2 3rd airborne survey). 

MEXT, 2011 

The 137Cs fallout map 

Fukushima site 

•Mature cedar, young cedar, and 
broad-leaved forest (< 150 m2). 

BL 

MC, YC 

Kawamata, FUKUSHIMA 

June 2011- (funded by MEXT, NRA: total 10M US$ )                      
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Detective-DX-100T 
Ortec Co. LTD. 

Gamma spectrum Spectrum-
dose conversion algorithm 

y = 1.1839x + 0.2711
R² = 0.7599
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13 measurements 
From July 25, 2011 

To Sepetmber 9, 2013 
(still on-going) 
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Sampling design and Laboratory analysis 
• 3 open rainfall sampler, 7 throughfall collectors with evaporation 
suppressor, 3 stemflow collectors, and 3 litter traps in a the 
experimental plot (June 30, 2011 ~ Dec-Jan, 2013). 2 weeks – 1 
month. 
•137Cs concentration in each sample was determined by gamma 
spectrometry.  
•All the measurement of radioactivity were corrected for the time of 
sampling.  

Stemflow collector 

Throughfall  
collector 

Filtering water by 
100μm stainless 
mesh. 

Water samples Litter samples 

Leaves, twig, branch, 
bark were manually 
separated. 

Than 
Throughfall input 

Rainfall factor Quick leaching Slow leaching 



(a) Mature cedar 

Cumulative Cs-137 deposition (Bq m-2) onto forest floor 
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Migration with cultivation 
Migration of radionuclides from paddy field to river (and plant) by rice cultivation. 
 

Migration form soil to rice plant 

SS sampler 
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Years after FDNPP accident (years) 

 

Time series of dissolved 137Cs concentration in stream water at Iboishiyama and time series of dissolved 137Cs 
concentration in groundwater at Iboishiyama with exponential approximate line. 

Stream water 

-30 m GW 

-5 m GW 
-15 m GW 

C(t) = 1.181e-0.011t+0.114e-0.001t 

C(t) = 0.012e-0.004t 

C(t) = 0.023e-0.003t 

C(t) = 0.002e-0.0004t 

200 days! 

Throughfall! 

JER (under review) 

Headwater catchment 
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Radionuclide migration to rivers and ocean (initial 6 sites) 

26 

From 10 August 2011 to 11 May 2012 The total flux 
of radiocesium into the Pacific Ocean estimated 
was corresponding to 1.13%of the total estimated 
radiocesium fallout over the basin catchment. 



River monitoring sites 
 

1.   Longer-term Abukuma sites (n = 6): 

– Established from June 2011 
 

2.   New sites (n = 24): 

– Abukuma Basin and small coastal 
catchments 

– Established in October-December 
2012 

• Catchment areas range from             
7.6 – 5,170 km2 

• Average inventories based on MEXT  

• Cs-137: 19-2380 kBq m-2 
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A = 1.551  e(-5.265 yr) + 0.069  e(-0.266 yr)   
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(e) Forest 
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Conclusion 

Based on intesnsive field monitoring from 
June 2011-present reveal that the 
attenuation of Cs-137 differ between 
landuse. 
 
This field finding is supported by 30 points 
of river montoring data. 


