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[ Abstract] Microwave radiometers, as an important meteorological observation tool, can monitor key
meteorological elements such as atmospheric temperature, humidity, and water vapor content in real time by passively
receiving microwave radiation from the atmosphere. Compared with traditional meteorological observation methods,
microwave radiometers offer the advantages of all-weather and all-day operation, showing significant application
potential in the monitoring and forecasting of extreme weather phenomena such as precipitation, heavy fog, severe
convective weather, and typhoons. This paper reviews the current status and progress of microwave radiometer
research in meteorological forecast services, drawing on case studies of microwave radiometer applications over the
past decade. The paper focuses on analyzing the advantages and challenges of microwave radiometers in monitoring
extreme weather conditions (such as heavy fog, severe convection, and typhoons). Related research has demonstrated
that microwave radiometers have significant advantages in monitoring the inversion layer during foggy weather and
in retrieving water vapor paths during severe convective weather. Microwave radiometers play a vital role in
improving the accuracy and response speed of weather forecasts. Future advancements in multi-source data fusion
and algorithm optimization will further enhance their value in extreme weather monitoring and early warning
services.
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