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Abstract: Based on WRF v3. 9 model, the stochastically perturbed parameterization is used to perturb MY-
NN boundary layer and RUC land surface process scheme parameters to simulate a heavy rainstorm in
southwestern mountains of China. The optimal settings for parameter perturbations of MYNN boundary
layer and RUC land surface process in mountain rainstorm ensemble forecast are explored. The main con-
clusions are as follows. In the random disturbance MYNN boundary layer scheme (SPPM) and RUC land
surface process scheme (SPPR) parameters, the disturbance is mainly for the variables at the surface and
the lower level of the model. The disturbance energy gradually develops from lower levels to higher levels
in the model, and the SPPM can get greater disturbance energy than SPPR. The SPPM scheme is more
sensitive to the variation of temporal correlation parameters than the spatial correlation parameters. How-
ever, as the perturbation energy of SPPR scheme is generally small, the variations of spatio-temporal cor-
relation parameters have relatively small influence on its ensemble prediction performance. In SPPM

scheme, a better ensemble prediction skill can be obtained by the temporal correlation selection for 6 h and

x K E AR (2018 YFC1507200 F1 2016 YFE0109400) 2 [5] % Bl
2020 4F 8 7 3 Hilhs 2021 4F 6 H 21 HIEE R
S —AEH AR R AW AR BUARDFJE . E-mail: xiongjie8707 @sina. com
MARAE R, 32 2 DX IR B A R 4 45 B U 4% AR BF 8. E-mail: lijun@ whihr. com. cn



954 A

% 547 %

the spatial scale selection for 70 km, while in SPPR scheme, a better ensemble prediction skill can be ob-

tained by the temporal correlation for 6 h and the spatial scale for 50 km.

Key words: stochastically perturbed parameterization (SPP), boundary layer parameterization, land sur-

face process parameterization, mountain rainstorm
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Fig. 1 Distributions of 24 h accumulated precipitation of (a) observation,

and (b) control experiment simulation from 12 UTC 21 to 12 UTC 22 May 2018
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Table 1 The SPP experiments and stochastic perturbation pattern setting

WEFS WA WIS RERMK (O /km Z WA (o) /h W mi b DR 22 G

1 SPPM_700_6
2 SPPM_700_3
3 SPPM_70_6
4 SPPM_70_3
5 SPPR_500_6
6 SPPR_500_3
7 SPPR_50_6
8 SPPR_50_3

9 700 6 0.15
9 700 3 0.15
9 70 6 0.15
9 70 3 0.15
9 500 6 0. 30
9 500 3 0. 30
9 50 6 0. 30
9 50 3 0. 30
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temperature (a—c¢), 10 m U wind (d—f), 10 m V wind (g—1) from 00 UTC 21 to 12 UTC 22 May 2018
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