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Research on Building a Model for Evaluating the Detection Performance of Weather Radar
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Abstract: Weather radar plays a pivotal role in weather forecasting and disaster early warning. However, its detection
performance is significantly influenced by complex meteorological conditions, topographic variations, and equipment
capabilities. This study develops a comprehensive evaluation model that jointly accounts for atmospheric conditions, terrain-
induced interference, and radar system parameters. A multi-dimensional performance metric system is proposed—covering
detection accuracy, spatial coverage, temporal resolution, and operational reliability. To enhance predictive capability, the
model integrates robust data preprocessing, advanced feature extraction techniques, and state-of-the-art machine learning
algorithms. Notably, a dynamic updating mechanism is innovatively incorporated, enabling the model to continuously refine
its parameters using real-time observational data and thereby improving adaptability. Experimental validation and iterative
optimization confirm that the model effectively assesses radar performance, enhances forecast precision, mitigates disaster-
related losses, and holds substantial practical value for operational meteorology, radar system development, and atmospheric
research.
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