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Abstract: To investigate the influence of stochastically perturbed parameterization tendencies (SPPT) on
convective-scale ensemble prediction under complex topography conditions, sensitivity experiments were
conducted on three parameters of SPPT random perturbed field, including temporal scale, spatial scale and
grid standard deviation, to explore its prediction effect. The results showed that the SPPT built with the
parameters of 90 km spatial scale, 3 h time scale and 0. 525 grid standard deviation performed best in this
case. The spreads of upper-air physical quantities (zonal wind field, temperature field and humidity field)
and near-surface physical quantities (10 m wind and 2 m temperature) increase rapidly. The spread/RMSE
that considers prediction errors is also better than other experiments. Although the ensemble mean of 3 h
accumulated precipitation is not significantly improved at all categories compared with other experiments,
the ETS scores of precipitation grades Z=10 mm, =>25 mm and =50 mm are close to or higher than those

of the control experiment, and the probability prediction skills are better. On the whole, the influence of
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spatial scale parameter on spread is more obvious than that of time scale. The increase of perturbation am-

plitude plays a positive role in increasing spread, and meanwhile can improve the probability prediction

skills of precipitation different magnitudes.

Key words: ensemble forecast, convective scale, uncertainty, stochastically perturbed parameterization

tendencies (SPPT)
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Fig.1 The 3 h accumulated precipitation from 0000 UTC 21 to 1200 UTC 22 May 2018
(a) 0000—0300 UTC 21, (b) 0400—0600 UTC 21. (¢) 0700—0900 UTC 21, (d) 1000—1200 UTC 21,
(e) 1300—1500 UTC 21, (D 1600—1800 UTC 21, (g) 1900—2200 UTC 21, (h) 2200 UTC 21 to 0000 UTC 22,
(1) 0100—0300 UTC 22, (j) 0400—0900 UTC 22, (k) 0700—0900 UTC 22, (1) 1000—1200 UTC 22
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Table 1 Sensitivity experiment design

EoE Z M RE/km R[] RUEE /h % b ifE 22
SPPTh90t6s0. 5 90 6 0.5
SPPTh90t3s0. 5 90 3 0.5
SPPTh301t650. 5 30 6 0.5
SPPTh30t3s0. 5 30 3 0.5

SPPTh90t3s0. 525 90 3 0.525

34°N+

32 A

30

28

26

T T T
104 108 112°E

-1 -0.8 —-0.6 —-0.4 -0.2

0 0.2 0.4 0.6 0.8 1

[ 3 SPPTh90t6s0. 5(a) .SPPTh90t3s0. 5(b) ,.SPPTh90t3s0. 525(c) .SPPTh30t650. 5(d)
A SPPTh30t3s0. 5Ce) il 4 4 A i b1 1AMOD £ Hi4it 3 h i iy B ML I 3l 7 454
Fig. 3 The random fields for 3 h lead time forecast of member 01 in the experiment SPPTh90t6s0.5 (a),
SPPTh90t3s0. 5 (b), SPPTh90t3s0. 525 (¢), SPPTh30t6s0.5 (d) and SPPTh30t3s0.5 (e)
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