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DECEMBER 2022 KE ET AL.

“Impact of Assimilating Radar Data with 3D Thermodynamic Fields in an Ensemble
Kalman Filter: Proof of Concept and Feasibility

CHIEH-YING KE,* KAO-SHEN CHUNG®," YU-CHIENG LI10U.* AND CHIH-CHIEN TsAr”

* Department of Atmospheric Sciences, National Central University, Taoyuan City, Taiwan
® National Science and Technology Center for Disaster Reduction, New Taipei City, Taiwan

(Manuscript received 8 May 2022, in final form 25 September 2022)

ABSTRACT: This study examined the impact of assimilating 3D temperature and water vapor information in addition to
radar observations in a multiscale weather system. A frontal system with extremely heavy rainfall over northern Taiwan
was selected. Using the WRF-LETKF Radar Assimilation System. we performed three sets of observing system simulation
experiments to assimilate radar observations with or without thermodynamic variables obtained using different methods.
First, assimilating the radar data for 2 h showed better structure and short-term forecast than 1 h. Second. we assimilated
radar data and thermodynamic variables from a perfect model simulation. The results of the analysis revealed that when a
predcipitation position error occurred in the background field, assimilating thermodynamic information with the radar data
could correct the dvnamic structure and shorten the spinup assimilation period, resulting in substantial improvements to
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