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ABSTRACT

This study uses the Weather Research and Forecasting (WRF) model and its variational data
assimilation (WRF-Var) system to examine the impact of dropsonde and QuikSCAT data on numerical
simulations. Three cases, including Typhoon Bilis (2006), Typhoon Kaemi (2006), and a Mei-yu rainfall
event, are tested. These cases are chosen because there were specia data collections of dropsonde
observations.

The results show that the simulated track of Bilis has about 39% and 16% improvement averaged
during the 72 h forecasts after the assimilation of dropsonde and QuUIkSCAT data, respectively. The
simulation of radar reflectivity is aso improved. Similarly, the simulated track of Kaemi is improved by
26% and 21% by assimilating dropsonde and QuUikSCAT data, respectively. However, the data
assimilation appears to have no improvement in terms of radar reflectivity simulation for the Kaemi case.
As for the mid-June 2006 Mei-yu case, the assimilation of both kinds of data can help the simulation of
radar reflectivity.

Further investigations show that the assimilation of dropsonde and QUuUIkSCAT data produces
stronger southerly environmental winds in the Bilis case, resulting in a better simulated track than the
runs without these data. In these runs, the simulated tracks are too far to the south compared with the
observed. In the Kaemi case, the tracks of simulations without dropsonde/QuikSCAT data assimilation
were shifted to the north/south of the observed track, respectively. With the assimilation of
dropsonde/QuUikSCAT data, the simulated environmental flow becomes more northerly/southerly,
resulting in better tracks. The data assimilation also helps to produce better water vapor mixing ratio in
the simulations of the Bilis and Mei-yu cases. As aresult, the radar reflectivity is better captured in the
simulations.
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