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Abstract

This study employs the 3-dimensional variational (3DVar) method in WRFDA to conduct the
observation system simulation experiment (OSSE), assimilating surface observations, radar observations, and
planetary boundary layer (PBL) vertical profilers simulated by model outputs. Three different cases, including
an afternoon thunderstorm, moving front, and clear air circulation, are selected to evaluate the impacts on the
quantitative precipitation forecast (QPF) resulting from assimilating PBL vertical profilers. The results illustrate
that assimilating temperature and water vapor profilers improve the performance of the QPF more significant
than assimilating wind profilers. With no precipitation in the clear air case, assimilating water vapor profilers
does not have obvious benefits, but assimilating wind profilers can better capture the circulation structure and
improve the performance of the wind forecast.
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