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Abstract: 5 

We propose a new model of the atmospheric concentration of a radionuclide with the inclusion of 6 

fluctuations of the concentration. The model is a stochastic differential equation and we derive the 7 

analytic solution of the equation. The solution agrees very well with the Chernobyl Cs-137 data. 8 

The advantage of the model is that the uncertainty in radiation exposure risk, with regard to the 9 

concentration fluctuations, can be quantitatively estimated. We show the range of fluctuations of ±σ, 10 

±2σ, ±3σ in the 10-year measurement of the atmospheric concentration in Chernobyl and confirmed 11 

the validity of the model.  12 

 

1. Introduction 13 

  In major nuclear power plant accidents, such as Chernobyl or Fukushima, a huge amount of 14 

radionuclides have been released into the atmosphere. In such accidents, long-lived radionuclides,  15 

cesium-137 and strontium-90, for example, pose a serious problem. Radionuclides carried in the 16 

initial plume were deposited on the ground, and they keep imposing a risk to the public health for a 17 

long period of time. In the Chernobyl case, it is believed that the resuspension-deposition cycle 18 

contributes significantly to the airborne concentration of radionuclides (Klug et al., 1992; Ishikawa, 19 

1995; Nicholson, 1998; Ould-Dada and Nasser, 1992). Since the resuspended nuclides make the 20 

atmospheric concentration increase, it is considered one of the most important processes in the 21 

long-term radiation risk assessment. In this accident, health effects on the humans, such as leukemia 22 

and genetic abnormalities have been confirmed (IAEA, 2006; Arkhipov et al., 1994; Lazjukd et al., 23 
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