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Abstract

With the rapid development of artificial intelligence technology, this study utilizes an hourly updated Random
Forest algorithm to retrieve hydrometeors. The performance of this approach is compared against the radar
reflectivity-based hydrometeor retrieval method currently employed in the WRFDA system, aiming to evaluate its
impacts on the analysis and forecasting efficacy of the 3DVAR and Hybrid 3DEnVar data assimilation systems.
Statistical analyses were conducted based on 49 forecasting cycles for both a frontal system and an afternoon

thunderstorm case.

Results from both cases show that incorporating the Random Forest algorithm effectively mitigates the
significant underestimation of radar reflectivity in the mid-to-high-level model analysis fields. Furthermore, it
alleviates the underestimation in the initial 1-hour reflectivity forecasts and enhances overall accuracy. Regarding the
validation of the 6-hour Quantitative Precipitation Forecast (QPF), the Random Forest method yields a statistically
significant improvement in forecasting capability for the first-hour rainfall exceeding the 20 mm threshold.
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