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Abstract: Due to the limitations of the limited area, lateral boundary perturbation is one of the primary
perturbation methods for regional ensemble prediction. However, it remains unclear how to construct lat-
eral boundary perturbations for the high-resolution regional ensemble prediction system of China Meteoro-
logical Administration (CMA) to improve forecast skill. This paper develops a mixed lateral boundary per-
turbation method using the perturbation field of the CMA global ensemble prediction and the lateral
boundary field of the regional deterministic model, and also adjusts the perturbation magnitude through
dynamic perturbation coefficients. The results show that no lateral boundary perturbation scheme can sup-
press the growth of perturbation energy at later forecast periods, leading to insufficient ensemble spreads.
The mixed lateral boundary perturbation scheme can enhance the perturbation energy spectra at meso-a

scale and large scale, and improve the spread-skill relationships and probabilistic forecast skills for isobaric

% [EF [ RBF R TH (U2242213,42105154) 36 % B
2024 4F 11 H 1 HlRis 2025 4F 5 H 12 HIUIB &
R T, EENEEAFIRHFFE. E-mail:15510166003@163. com
WA A ALt EFNE LA BB E. E-mail : lihongqi@ cma. gov. cn



1030 A

% 951 %

elements and precipitation. Compared to the mixed lateral boundary perturbation scheme, the dynamic

mixed lateral boundary perturbation scheme can enhance the spectral energy above 100 km and improve the

spread-skill relationships and the probabilistic forecast skills for low-level variables and precipitation be-

yond 24 h. So, it has a good potential for operational application.

Key words: high-resolution regional ensemble forecast, mixed lateral boundary perturbation, dynamic per-

turbation coefficient, spread-skill relationship
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