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Abstract

With the deep application of nuclear energy and nuclear technology in energy, medical, industrial and other fields, radiation
environmental impact assessment has become the core link to ensure public health and ecological security. This paper systematically
summarizes the theoretical framework and technical system of radiation environment evaluation, mainly expounds the four core
methods of environmental monitoring, radiation dose model, biological indicator species and epidemiological investigation: deeply
analyzes the four major challenges: the uncertainty of low dose radiation effect, the simulation estimation error of radiation behavior
in complex environmental media, the quantification problem of multi-source radiation and mixed pollutants, and the uncertainty of
monitoring data and the sensitivity of model parameters. At the same time, the outlook for the future development trend, through the
fine evaluation technology, multidisciplinary integration, artificial intelligence and big data technology application and international
standard unification, can effectively improve the evaluation of the scientific and reliability of the radiation environment, for the
sustainable development of nuclear energy and nuclear technology industry and radiation safety management.
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