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Abstract With the focus on the convective instability in the atmosphere, a new initial perturbation method of en-
semble mesoscale heavy rain prediction, namely Different Physical Mode Method (DPMM), is designed. The ap-
proach of DPMM is attempted to generate initial perturbation structure and amplitude and reflects the uncertainty of
convection instability by the prediction difference of the different Cumulus Convective Parameterization ( CCP)
schemes which primarily are associated with the regions.

The methodology and mathematic scheme of DPMM to generate initial perturbation structure and amplitude of
mesoscale ensemble prediction initial conditions are as follows: Firstly, the prediction differences of moisture flux
divergence at 500 hPa at 12-h prediction are employed to generate the normalization initial perturbation mode; sec-
ondly, the observation errors of the actual atmosphere are employed to determine the maximum perturbation ampli-

tude of zonal wind «, meridional wind v and temperature T'; thirdly, the perturbation of specific humidity g is calcu-
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lated with temperature T and relative humidity r; finally, by adding the perturbation value and deducting it from the
control initial condition to generate the initial perturbation conditions.

In the context of non-hydrostatic MM5 version, an ensemble simulation experiment is made on a heavy rain case
occurring in Guangdong and Fujian Provinces on 8 June 1998 by using DPMM initial perturbation methods. The re-
sults show that the DPMM normalized initial perturbation mode is not evenly distributed with reasonable mesoscale
circulation structure. The horizontal structure and scale are similar to those of the atmosphere gravity wave mode.
The area of maximum perturbation amplitude appears in the warm and humid air belt associated with the southwest
low-level jet on the west side of the western Pacific subtropical high, where the heavy rain mainly occurs according
to the previous studies.

Different initial perturbations can trigger different convective activities with apparent differences of location and
strength of precipitation among ensemble members. The ensemble outputs of 24-h accumulated precipitation, inclu-
ding the ensemble mean, probability exceeding 50 mm and spread, show that ensemble predictions can obviously im-
prove the controlling prediction by DPMM initial perturbation methods. Both the structures of normalized initial per-
turbations and ensemble outputs show that DPMM can find the convection-sensitive area and reflect the prediction
uncertainty in the sensitive regions of convection instability.

In the design of DPMM initial perturbation scheme two problems are worthy to be further studied and dis-
cussed. The first problem is that the structure of normalization perturbation mode is related to the selected physical
element. What are the effects of different physical elements on it and ensemble prediction? The second problem is
that initial error features have a great impact on the perturbation amplitude of ensemble prediction and they also de-
termine the amplitude of initial error. Observation error is employed in this study to determine the maximum pertur-
bation amplitude, but it is still different from initial errors. How to construct a more accurate initial error distribu-

tion? What are the influences of initial error distribution on heavy rain ensemble prediction? More efforts should be

made to study these problems.
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