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Abstract: Based on the CMA T213 global ensemble forecast system, two different schemes of model sto-
chastic perturbation are designed in this paper. The first scheme imposes the perturbation on the total
tendency of physical process and dynamical process (STPS). The second scheme perturbates the parame-
terized physical process (SPPS). We separately introduce the two schemes into model to perform numeri-
cal tests. Then we evaluate the performance of ensemble forecast, analyze the characteristics of stochastic
perturbation and understand the perturbation propagation mechanism. The result shows that both schemes
of stochastic perturbation significantly influence the T213 model forecast variables. Perturbation values in
vertical direction and horizontal direction increase along with the increase of integration time, especially in
the region of middle and high latitudes. The difference between the two schemes is that the forecast varia-
ble of STPS scheme is more disturbed than SPPS scheme at the total stage of integration. The forecast var-
iable of SPPS is more reasonable compared with STPS. The center of SPPS maximum perturbation value
propagates from low latitudes to high latitudes with the increase of integration time. The total perturbation

energy has the characteristics of propagating from small scale to large scale. Compared with STPS, SPPS
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ensemble forecast has advantages on the aspects of ensemble forecast dispersion and root-mean-square error

of ensemble at the late stage of integration, improving the accuracy in forecasting the geopotential height

field and wind field, and the techniques in forecasting precipitation. Finally, this paper proves that SPPS

scheme can more reasonably reflect the uncertainty of the model physical process and it enhances the fore-

cast ability of the ensemble forecast system at a certain degree.
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Fig. 1 Verification of dispersion and root mean square error in the extratropics of Northen
Hemisphere in SPPS and STPS tests
(a) and (b) 500 hPa geopetential height, (¢) and (d) 850 hPa temperature, (e) and (f) 250 hPa zonal wind
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Fig. 2 Brier score ratio and CRPS ratio of the extratropics and equatorial region in Northern Hemisphere

(a), (b) 500 hPa geopetential height, (¢),(d) 250 hPa zonal wind and (e),(f) 850 hPa temperature
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(a) The 24h accumulated observed precipitation at 12:00 UTC 23 July, 2008,

(b)the ensemble mean forecast of 24 h accumulated precipitation in no-model perturbation test,

(c)the same as (b) but for SPPS test, (d) the difference of (¢) and (b) (unit:mm)
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Fig. 4 The equitable treat score (a) and forecast efficiency score (b) for moderate

rain of ensemble mean in SPPS test and no-model perturbation test
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