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Radioactive Matter Leakage Impact on China, Japan, and South Korea in the case of
Nuclear Power Plant Accidents in this Region:
Analysis using HYSPLIT Simulation Model

Soocheol Lee, Eva Lisowski, Weisheng Zhou, Ken'ichi Matsumoto,
Tae-Yeoun Lee, Kenichi Ohshima, Hyelim You, Jungmin Kang

Abstract

This study aims to determine the extent of spread of radioactive materials
(cesium—137 is considered in this study) and number of people to be evacuated if a
major accident occurs at a nuclear power plant that is located in China, Japan, or
South Korea. The Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT)
simulation model and Isotope Generation and Depletion Code-Matrix Exponential
Method (ORIGENZ2) were used for quantitative predictions.The results show that, in
the event of a major accident involving the release of radioactive materials at a nuclear
power plant, the citizens of neighboring countries may be forced to evacuate owing to
the widespread regional dispersion of radioactive materials. In particular, among the six
hypothetical accidents that were simulated, the spent fuel pool fire accident simulated
at Unit 4 of the Kori Nuclear Power Plant in South Korea caused the maximum damage
to neighboring countries. Such an accident may result in an average of 7.1 million
people being mandatorily evacuated from a region of South Korea contaminated by
15 MBq/m’ or larger values of cesium-137. Moreover, on average, 6.7 and 5.3 million
people in Japan and China, respectively, may be affected by 1.5 MBq/m® or larger
values of cesium—137 radiation and may require evacuation.



