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Impacts of Initial Perturbations on Prediction of a Heavy Rain in South China
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Abstract A rainstorm process in South China during the pre-rainy season of 2006 has been selected in this article.
AREMv2. 3 mesoscale numerical model is used to simulate the process through adding perturbations to the initial
fields of physical variables (temperature, humidity, and wind). The authors analyze the impacts of perturbations of
different physical variable fields on the precipitation forecast, the error growth of physical variables, and the pertur-
bation energy growth. And the authors also discuss the relationship between the error growth and moist convection,
and the impact of perturbations of different amplitudes on the error growth, and the predictability of the mesoscale
precipitation in South China. The numerical simulation results show that: the impacts on precipitation are different
when adding the perturbations of the actual amplitude normal distribution at initial time to different physical variable
fields. For 24-hour precipitation forecast, the temperature perturbation has the greatest impact on precipitation. Er-
ror growth and moist convective instability are closely related. The small-scale and small-amplitude initial errors in-

crease rapidly, furthermore in the form of nonlinear growth. This means that there is less predictability in short-
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term smaller-scale precipitation forecast. Compared with the larger-amplitude perturbations, smaller-amplitude per-

turbations can cause smaller error. But smaller-amplitude perturbations develop rapidly and will soon make a great

impact on the precipitation forecast. Therefore, it can only improve the prediction quality limitedly, and because the

perturbations are in quick nonlinear growth, there will not be much improvement that can be done to bring forward

the prediction time.

Key words initial perturbation, error growth, perturbation energy, moist convection, predictability
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Fig. 3 The simulated 24-h accumulated precipitation (mm) from 1200 UTC 5 Jun to 1200 UTC 6 Jun 2006 (a) Control expt (CNTL); (b)

temperature perturbation expt; (c¢) wind perturbation expt; (d) humidity perturbation expt
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