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Abstract

Different with three dimensional variational (3DVAR) method, four dimensional
variational data assimilation (4DVAR) method possess the following advantages: 1)
flow dependent background error covariance characteristic, 2) be able to assimilate
multi-time levels observation data, 3) through model constraints to make the dynamical
and physical balance in analysis field. However, 4DVAR needs huge computer
resources including memories and CPU times. Therefore, we develop Multi-Resolution
Incremental (MRI) method in inner loop of WRF 4DVAR to improve its computing
efficiency in this research. And through assimilating all traditional observation data to
evaluate the assimilation performance of this method.

The result shows that, MRI-4DVAR can save 13 times of computational time
comparing to Full resolution 4DVAR (FRI-4DVAR). In the experiments of assimilating
single point temperature and all traditional observation data, the difference between
MRI and FRI method is not obvious. The precipitation forecast of MRI and FRI is much
close in both quantitative and qualitative analysis. In the summer thunderstorm case,
the MRI-4DVAR could capture the very short term heavy rainfall phenomenon, but it
still remains further improvement at local rainfall extreme value on the complex terrain

arca.

Key Word: Four dimensional variational data assimilation, 4DVAR, multi-
resolution incremental, quantitative precipitation forecast. doi:
10.3966/025400022018124604001
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