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Abstract Cumulus convection is one of the primary physical processes influencing the transportation and distribu-
tion of energy and mass in the atmosphere, and it is also the most difficult process represented in numerical models.
Due to the different strategies employed in different cumulus parameterization schemes (CPS), the obtained simula-
tion results are considerably sensitive to the adopted CPS.

In this paper, using the regional climate model RegCM3, an annual scale simulation is performed over East Asia
for 1998 with the Kuo-Anthes CPS (EKuo) and the Grell CPS based on the Fritsch-Chappell assumption (EGrell).
The impact of the employed CPS on seasonal variation simulations is analyzed.

The comparative analysis between the precipitations simulated with EKuo and EGrell and obtained from CRU
shows that the temporal and spatial features of precipitation distribution can be reproduced well using the Kuo-An-
thes or Grell schemes. However, the sensitivity of the precipitation simulation to the employed CPS is more distinct
in spring and summer than in autumn and winter, and the most significant distinction appears in April and May. In
autumn and winter, when cumulus convection is not active, essentially similar precipitation scenarios are obtained;

this is also true over Southwest and North China for all seasons. However, the precipitation scenarios are different
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over the Changjiang River — Huaihe River basin, South Central China, and South China in summer, and the precipi-
tation simulation over South China is most sensitive to the employed CPS.

The temporal variation characteristics of the regionally averaged biases of the daily meteorological variables sim-
ulated with EKuo and EGrell show that the variables in the upper troposphere and the surface pressure are independ-
ent of the employed CPS basically, whereas the variables in the lower troposphere are sensitive to the used CPS.
However, there is no essential difference between the simulated regional atmospheric circulations. By applying the
db5 wavelet decomposition method to the simulated temperature biases for EKuo and EGrell, it can be seen that in
addition to the lower-frequency climatic difference during the period of active cumulus convection, the synoptic-scale
perturbation with 8-day period is also sensitive to the employed CPS,

Finally, the systematic error in the model is also discussed for the simulation conducted in summer. This dis-
cussion suggests that different systematic errors appear for the simulations performed by employing different CPSs
during the period of active cumulus convection. Due to the error in the calculation scheme for the dynamic process o-

ver the area with a steep terrain, abrupt changes appear in the conjoint area between the Tibetan Plateau and the ba-

sin.
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Fig. 2 Temporal variations of correlation coefficients between simulated mean monthly precipitation fields and between them and observa-

tions
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