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Diagnosis and Modeling of Meso-f-scale Systems of Heavy Rainfall in Warm
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Abstract The meso-f-scale systems of the continuous heavy rainfall in South China (the middle part of Guangdong
Province) in June 2005 were investigated through diagnosis of radar, satellite, and surface observation data, as well
as numerical simulation output. The conclusions are as follows: (1) Meso-f-scale systems are the direct maker of
the continuous heavy rainfall in Guangdong Province in June 2005. At the initial stage, there are some meso-y-scale

systems, which distribute in line and gradually combine to meso-f-scale systems. (2) The numerical simulation of
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meso--scale cloud cluster P indicates that there is convergence in the lower layer and divergence in the upper layer,

which is very favorable for the initiation and maintaining of the heavy rainfall. The center of meso-§-scale rain clus-

ter corresponds to ascending movement, and there is compensatory descending movement to the north of rain clus-

ter. The meso-B-scale system bringing heavy rainfall exists in the warmest area of the warm sector ahead of front.

(3) The similarities and differences of wind field in warm sectors ahead of front in Guangdong Province and Guangxi

Province during the same heavy rainfall process are discussed, respectively. The former belongs to the wind direc-

tion convergence and the latter is related to the wind speed convergence. (4) Surface observation data provide impor-

tant information. The intersection of surface convergence line and quite strong contrast zone of temperature and hu-

midity contributes to the initiation of meso-f-scale systems significantly. (5) Based on these, a conceptual model of

mesoscale systems of heavy rainfall in the warm sector ahead of front in South China and related influences of ter-

rain, wind, temperature, moisture at surface on the heavy rainfall has been proposed.

Key words warm sector ahead of front, heavy rainfall, meso-3-scale system
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Table 1 The spatial and temporal characteristics of meso-fi-scale cloud clusters from 2200 UTC 18 Jun - 0500 UTC 22 Jun 2005
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Fig. 18 Simulated pseudo-equivalent potential temperature (K)
along 114. 8°E at 0500 UTC 21 June 2005 (fine grid output) .
Arrowhead: the composite of meridional wind (m/s) and verti-

cal wind (em/s)
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represents the area where rain water content is greater than 0. 2 g/kg at 850 hPa (fine grid output)
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