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Application of WRF FDDA to improve TWREF predictions on typhoon by
utilizing Dual-Doppler radar retrieving wind
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Abstract

WRF Four-Dimensional Data Assimilation (FDDA) is a data assimilation method that
continuously assimilates observations into the mesoscale models through a nudging/Newtonian
relaxation approach and forces the model state toward the observational state by adding artificial error
correction terms to model equations, it can assimilate observation or grid data on high frequency during
the model integrating. Typhoon WRF (TWRF) model based on the Advanced Research Weather
Research and Forecasting Model (ARW WREF) is the operational tropical cyclone predictions system at
the Central Weather Bureau (CWB) (Hsiao et al., 2020). The high temporal and spatial resolution data
that weather radar provides can analyze the internal structure of the mesoscale rainfall system. In recent
years, to improve the ability of short-term forecasting, radar data has played an indispensable role. In
data assimilation, radar data can make up for the lack of observation data on the ocean, and improve the
first guess of numerical forecasting models for water vapor and wind. The dual-Doppler radar retrieving
wind is a technology that using the radial wind of the two Doppler radars to invert the real wind. By the
dense Doppler radar network in Taiwan and high temporal and spatial resolution of radar data, we can
better analyze the structure of the typhoon that close to Taiwan and improve the rainfall forecast on
Taiwan. Radar has become an indispensable and important observation data source in recent years.

This study adopted the FDDA in TWRF model to assimilate dual-Doppler radar retrieving wind. We
apply a quality control scheme to effectively thin out bad radar winds before assimilation into FDDA
objective analyses. Typhoon Nesat in 2017 which made landfall and accompanied with heavy rainfall on
the Taiwan island was selected to examine the impact. The results pointed out that adopt the FDDA with
the radar wind, not only improved the representativeness of the initial typhoon structure but also
advanced the prediction on the typhoon track, rainfall of the TWRF. The detail discussion will be
presented in the conference.
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