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A Risk Identification Model System Driven by Radiation Monitoring Data and Environmental
Impact Assessment Decision Support Method

Xu Ling
Nanjing Taikun Environmental Testing Co., Ltd. China Jiangsu Nanjing 210000

Abstract: With the extensive application of nuclear technology in energy, industry, and healthcare, the demand for dynamic
supervision of radiation environments has been continuously increasing. To address the dual requirements of data accuracy and
response efficiency in radiation-related environmental impact assessments (EIAs), this paper constructs three core assessment
models based on long-term monitoring data: a quantitative extraction model for regional background values, a dynamic
identification model for construction disturbances, and an annual dose prediction model for sensitive targets. These models
correspond to key aspects such as radiation background identification, engineering disturbance tracking, and quantification of
human exposure. The model design integrates methods such as spatial interpolation, time series analysis, and correction factors
to extract core indicators such as dose trend slopes, disturbance intensity thresholds, and dose exceedance probabilities. The
output results include isodose distribution maps, risk warning maps, and target dose ranking lists, which can support the entire
closed-loop assessment process, including dynamic risk level determination, validation of control measure effectiveness, and
quantitative analysis of project feasibility. The model system developed in this study provides a technical path for enhancing
the quantitative, intelligent, and responsive management level of radiation-related project EIAs.

Keywords: Radiation monitoring; Environmental impact assessment; Background value; Risk determination
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