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Designing, Implementation, and Verification of the IRPUFF Code for
Local Atmospheric Dispersion of Nuclear Contamination
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Abstract

Safety is a key concern in nuclear energy, especially regarding the potential release of radioactive materials during
normal operation or accidents. Accurately modeling their atmospheric dispersion is essential for both site selection
and minimizing the impact of potential releases through effective emergency response. This modeling depends on
input data such as the amount and properties of the released material, weather conditions, and local topography. In
this study, the IRPUFF code was developed using the Puff method to simulate the atmospheric diffusion of
radioactive materials. The workflow for data extraction and preparation for regional simulations is also outlined.
For validation, the dispersion of radionuclides during the Fukushima accident was simulated, and the results were
compared with those from standard models such as CALPUFF and HYSPLIT, as well as actual environmental
monitoring data. The comparison shows that IRPUFF reliably models the environmental release and dispersion of
radioactive materials. Its results closely match both conventional codes and observed data from various Japanese
cities, demonstrating its potential for nuclear safety assessments.
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