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Regional Assimilation Prediction Enhanced System) regional ensemble prediction system of National Meteorological
Center uses pseudo observation information, and the number and distribution of observations are fixed. To improve the
ETKF method, real observation data are introduced into the ETKF process. The real observational radio-sounding data
enable the perturbation field to represent uncertainty information about the observational state. Considering that the
number and distribution of real observational data change daily, this can cause instability in the perturbation amplitude
for the ETKF calculation. Therefore, the authors introduce a new self-adjustment amplitude rescaling factor. In this study,
the authors analyzed ETKF schemes based on pseudo observations, real observations, and real observation plus the new
rescaling factor and compared them in terms of their perturbation characteristics, ensemble verifications, and
precipitation forecast skills. The results show that real sounding data can be eftectively applied to the GRAPES regional
ensemble forecasting system. Compared with pseudo observation data, real observation data is sparse, so large initial
perturbation amplitudes can be obtained. The use of real observation data can help to improve the spread of the regional
ensemble, but the improvements in the ensemble prediction accuracy and probability forecast skill are limited, as is the
improvement in the precipitation prediction. The authors designed a new perturbation-amplitude rescaling factor to
adaptively adjust the initial perturbation amplitude based on the spread and root-mean-square-error relationship in the
grid space. Our investigation of the adaptive rescaling factor for adjusting the perturbation amplitude shows that this new
rescaling factor can effectively obtain a stable initial perturbation amplitude and maintain the ETKF-generated
perturbation structure. Since the real-observation-based ETKF scheme exhibits over-spread characteristics and limited
improvement with respect to the pseudo-observation-based ETKF, the use of real observation data combined with the

adaptive rescaling factor can effectively improve the skill of the regional ensemble in terms of the probabilistic forecast
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results while also effectively improving the precipitation forecasting skill.
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