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Evaluation of radar data and associated retrieval assimilation on
circulation forecast of tropical cyclones
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Abstract

It has been an important issue for TC simulation to initialize a vortex properly. One of the vortex initialization
methods, data assimilation, is the only one uses observation data. In this study, the radar data assimilation strategy
which is able to simulate a proper circulation evolution of tropical cyclones (TCs) is evaluated. For a proper vortex
initialization, this study assesses on two perspectives: Doppler velocity pre-process/thinning methods and application
of radar retrievals (Dual-Doppler synthetic wind). Two Doppler velocity pre-processing methods, data in polar
coordinate (VRP) and interpolating onto model grid (VRC), are used. The idealized experiment result shows that the
wind field where covered by two radars is identical to dual-Doppler synthetic wind after assimilation by using both
methods. However, the latter one shows that the effect of Doppler velocity can be extended along radar radial
direction because of the data distribution are more spacing-even through interpolation.

The simulation results of TY Nesat (2017) and TY Soudelor (2015) show that the track and wind root mean
square etror of VRC is better than those of VRP in both cases. It was found that assimilating the VRC can simulate the
moving speed and the inner-core structure more accurately than those of assimilating dual-Doppler synthetic winds or
the VRP. Most of the experiments of TY Soudelor (2015) fail to simulate the second wind maximum initiated from
the southwest sector nearby the TC center and the simulation track behaves unreal southward deflection before their
landfall except the ones assimilating the VRC. 1t is also found that the initiation of the second wind maximum is
associated with the initiation of inflow in those outperformed experiments. It is suggested that assimilating VRC
would be able to properly initial a vortex and has a positive impact on simulating TC circulation evolution.
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