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Evaluation of hybrid 3DEnVar radar data assimilation system
applied to mei-yu case

Yi-Chuan Lo, Guo-Yuan Lien, Ya-Ting Tsai, Pao-Liang Chang, Jing-Shan Hong

Central Weather Bureau

Abstract

The hourly-update radar data assimilation system in Central Weather Bureau (CWB) employs a
3DVar technique to assimilate radar reflectivity and radial velocity, which improves 0 to 6 hour short term
precipitation forecast. However, the 3DVar technique cannot reflect flow-dependent property of the
background errors. Another hourly-update radar data assimilation in CWB based on the LETKF can
overcome the downside of the 3DVar, but it tends to suffer from the filter divergence issue when its
ensemble spread is too small. To overcome all these issues, we develop a hybrid 3DEnVar system for radar
data assimilation taking advantage of the existing 32-member LETKF system at CWB. The performance is
evaluated by a mei-yu front case during 21 to 23 May in 2020.

The case study shows that using the hybrid 3DEnVar technique to assimilate radar reflectivity and
radial velocity updates not only hydrometeor and wind fields, but also water vapor, temperature and
pressure fields by the cross-variable covariances. The precipitation forecast verification shows that the
hybrid 3DEnVar enhances heavy rainfall but weakens light rainfall. In terms of Fractions Skill Score (FSS),
the hybrid 3DEnVar performs slightly better than the 3DVar in 0 to 6 hour accumulated precipitation, but
slightly worse in 6 to 12 hour accumulated precipitation. The current result is limited to one case; in the
future more case studies will be conducted to better understand the performance of the hybrid 3DEnVar

radar assimilation.

Key word: Radar data assimilation, Hybrid 3DEnVar



