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Abstract

This study focuses on the application of X-band radar technology in the prediction and service of
catastrophic weather events, evaluates its effectiveness, and proposes optimization suggestions.
Firstly, the key capabilities of X-band radar in identifying and tracking hazardous weather are
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analyzed. Secondly, a comparative analysis is conducted to study data processing and algorithm
optimization in order to improve the timeliness and accuracy of forecasts. Furthermore, based on
actual disaster events, the comprehensive effectiveness of X-band radar in disaster prediction
services is evaluated, revealing accuracy and effectiveness. Finally, considering the technical chal-
lenges and practical issues faced by X-band radar, a series of solutions are proposed to enhance
the application level of radar in predicting catastrophic weather. The research findings of this study
are of significant importance in guiding the future optimization of X-band radar and improving the
quality of disaster prediction services.
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