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  For the aim of improving the accuracy of the emergency response 

system, we have developed techniques of Source Term Estimation 

(STE) in collaboration with The University of Tokyo. The technique gives 

us the amount of the radioactive substances released during a nuclear 

accident from observational dose data and transfer coefficient data 

which were made by atmospheric dispersion model, by solving the 

system of equations using the Residual method. 
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We have developed a digital filtering function which outputs the filtered 

data by finding high peaks from the time series of raw dose data 

automatically by high pass filter functions. This function enables us to 

estimate the source intensity from the radiation dose of observed data 

without the ground-shine, and the calculated one by dispersion model 

not deposition model. 

 Deposition model has more uncertainty than dispersion model. 

Therefore, we can estimate the source intensity from the filtered cloud-

shine data with higher accuracy, than the conventional radiation dose 

data including the cloud-shine and the ground-shine data.  
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  Using radiation dose data from a research reactor in Mol, Belgium, the 

STE method was validated from a viewpoint of the effect of wind direction 

uncertainty on the accuracy of STE. The meteorological model, RAMS, 

and Elite, which is atmospheric dispersion and dose evaluation model 

developed by MHI, were used for calculating transfer coefficient (TC) data. 

The TC data got the accuracy of STE to be low due to the difference of 

wind direction between the simulation and the observation. While, when 

the TC distribution is spatially shifted on purpose so that the difference 

gets smaller, the accuracy of STE was found to be improved. 

  Utilizing the data filtering function and the STE method, we have 

developed an integration system for STE for a nuclear accident. The 

system consists of 3 kinds of subsystems; observational data filtering 

subsystem, STE subsystem for emergent response, and STE subsytem 

for detail analysis. The second subsystem is used when you want to 

know the amount of relseased substances within an hour more or less, 

while the last subsystem is used when you want to analyze it, 

considering meteorological change.  

 

 

 

 

 

 

 

 

 

 

 

 

Cloud shine

Ground shine

Dose observation data need to be separated to cloud-shine dose and 

ground-shine dose, as an input to the STE program.  

(a) Original data (b) Filtered data
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(a)MP-C.txt : Characteristic of all criterial γ c dose error rate for optimaization of HPF var.
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(d)MP-C.txt :Comparison of each cloud-shine gamma-rays exposure
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(a)MP-C.txt : Characteristic of all criterial γ c dose error rate for optimaization of HPF var.
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(d)MP-C.txt :Comparison of each cloud-shine gamma-rays exposure
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