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Application of Radar Data Assimilation to Short-Term

Rainfall Prediction

Jia-Chyi Liou, Chih-Chien Tsai, Hsin-Hao Liao, Hsin-Hung Lin, Yi-Chiang Yu
National Science and Technology Center for Disaster Reduction, Taiwan
Abstract

In short-term rainfall forecasting, meteorological radars play a very important role. Radar
observations can be used to monitor the position and development of convective systems in real time.
As for numerical weather prediction models, a large number of radar observations at high temporal
and spatial resolution can be used to correct the initial position, intensity, and wind field structure of
convective cells in the model background field through data assimilation methods, which can
optimize the numerical model analysis field and thus improve the forecast quality of short-duration
heavy rainfall. The data assimilation method used in this study is WRF 3D Var, incorporated into the
operational radar data processing flow at the National Science and Technology Center for Disaster
Reduction (NCDR). Four-hour rainfall forecasts are rapidly updated every 30 min by assimilating
radar radial velocity and reflectivity for three 30-min 3D Var cycles prior to the initial time. Through
the experiments for the rainfall case in August 2021, it was found that radar data assimilation can
improve the underestimation of rainfall forecasts and reduce the root mean square error of rainfall
forecasts. It is evident that assimilating radar observation data has advantages in short-term rainfall
forecasting. The model forecast data automatically produced by radar data assimilation are displayed
in real time on the “Radar Data Assimilation Echo/Rainfall Forecast” webpage of NCDR’s Weather
Analysis and Taiwan Climate Hybrid monitor system (WATCH). Moreover, the data are further
implemented in related products, such as the “Raining Bell App”, which blends radar data
assimilation and radar echo extrapolation with ExAMP (extrapolation adjusted by model prediction),
and the “Real-time Rainfall Warning Technology” webpage of WATCH.

Keywords: radar reflectivity, radial velocity, data assimilation
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