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Abstract

This study investigates the impact of the radar data assimilation (DA) on the model
quantitative precipitation forecast (QPF) by using the WRF 3DVAR. A total of three
experiments for the severe Mei-Yu frontal rainfall event in 1-4 June 2017 were designed:
no radar DA (NoDA), cold start (Cold), and full cycle run (Full).

Case study shows that NoDA and Cold have apparent spin-up issue and result in
the less rainfall forecast in the first one hour. The location of the model frontal rainband
has the bias to the north in NoDA. It is because of the errors from the global model.
Assimilating the reflective and radial wind in the Cold has similar bias as NoDA.
However, the prediction of the frontal rainband in Full experiment outperformances the
other two, showing the best QPF performance. In addition, the Full experiment also
shows the less spin-up issue compared with the NoDA and Cold. The statistics over the
55 case also show the performance that the Full is the best, Cold the second, while
NoDA the worst. In particular, the Full has significant QPF performance better than
NoDA and Cold as the rainfall threshold is larger 20 mm/6hr.

Key word: quantitative precipitation forecast, 3DVAR data assimilation, spin-up,
full cycle. doi: 10.3966/025400022019034701004
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