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Influences of Modeling the Summer Heavy Rain Process in Southern China
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Abstract With the latest parallel version of regional climate model (RegCM3) , three different cumulus convective
parameterization schemes, Anthes-Kuo, MIT-Emanuel and Grell, are used to test their capability in simulating the
heavy rain process happened in Yangtze-Huaihe River valley in July 2003. The simulations were conducted on the
monthly total amount., procedural amount and distributional pattern of precipitation, the wind, potential height and
humidity field structure either in the lower or middle-upper atmosphere. By analyzing the model outputs, we ob-
tained that RegCM3 is capable of simulating the basic three dimensional atmospheric structure in Southern China
while the summer heavy rain happened. Based on present case study of July 2003, we found that Anthes-Kuo
scheme is better than Grell and MIT-Emanuel scheme in simulating the amount, distributional pattern and procedur-
al intensity of the precipitation. Secondly, according to the simulation appraising index of T and B, calculated for
different critical values on rainfalls, still, Anthes-Kuo Scheme is better than Grell and MIT-Emanuel scheme in sim-
ulating the most common precipitation events with total procedure amount less than 100 mm. For those extreme e-

vents with procedure rainfall larger than 100 mm caused mainly by sub-grid scale strong convective systems, the
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present model is unable to handle such systems because of the computational facility. The further research should be

directed to raise model resolution or use model nesting techniques. Thirdly, the atmospheric structure in middle-up-

per levels (higher than 700 hPa) simulated by different cumulus convective parameterization schemes shows negli-

gible differences, while in the lower atmosphere of 850 hPa both wind field and moisture transferring structure are

different as different parameterization schemes being used. which interpreted why the simulated precipitation be-

haved differently and why Anthes-Kuo’s scheme is better than the others.
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Fig. 1 Observed and simulated monthly precipitation (units: mm) of Jul 2003; (a) observed; (b) Kuo scheme; (¢) Emanuel scheme; (d)

Grell scheme
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Table 1 Bias, root-mean-square errors (RMSE) and corre-
lation coefficients (COR) of monthly precipitation in Jul 2003

simulated using different cumulus convective schemes

I 2 TR AKX IER PSSy
Kuo 7% 3.47 0.53 0. 46
Emanuel J57% 80. 93 0.57 0. 38
Grell 7% 99. 70 0.33 0.12
FE: Yo.0=0.244 (K5 990015 ), HAME n—=125; BAERR
B, T

x2 BFREMNEREKE B BMEKESNEEKNR
#. HEXRHBREFHEXLRY

Table 2 Bias, root-mean-square errors (RMSE) and corre-
lation coefficients (COR) of monthly precipitation at strong
rain area in Jul 2003 simulated using different cumulus con-

vective schemes

2% LR IR PR
Kuo % —69. 41 0. 65 0. 60
Emanuel 7% 34.33 0. 50 0.42
Grell 1% 34. 60 0.74 0.74

e MK XY (30.5~ 35.5°N, 113~121.5°E), y0.05 =
0.433 (¢ K55 95 01K . A n=19

=3 BAREMH2003FE7 A 1~4 BRWES5 NG
KHIHHXRE

Table 3 Correlation coefficients (COR) of simulated precip-

itation of 1 —4 Jul 2003 using different cumulus convective

schemes
i 22 LIPS
Kuo % —1.78 0.63
Emanuel J7 % 8.08 0. 35
Grell % 4.03 0.53

e v0.00=0.244 (2 K3 99%(51E), HEE n=125

F4 FEBET 3IWHSHAEFTRARKKRE T, 45
Table 4 T, grade of monthly precipitation simulated using
different cumulus convective schemes under different

critical values

[ {8 /mm Kuo /7%  Emanuel 7% Grell 7%
25 0.89 0. 86 0. 86
50 0.77 0.76 0.79
100 0. 67 0.67 0. 57
200 0.35 0.42 0.32
300 0.18 0.29 0. 28
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Table 5 B, grade of monthly precipitation simulated using
different cumulus convective schemes under different

critical values

[#{E /mm Kuo 5%  Emanuel % Grell 7%
25 1.13 1. 16 1.12
50 1.10 1.31 1.24
100 1. 04 1. 38 1. 44
200 1.13 2.03 2.29
300 0.43 2.50 2. 64
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Fig. 2 Observed and simulated precipitation (units: mm) of 1-—4 Jul 2003: (a) observed; (b) Kuo scheme; (¢) Emanuel scheme; (d)

Grell scheme
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Fig. 3 Observed and simulated 850 hPa mean wind field (units: m + s~ !, dashed is shear line) of 1-—4 Jul 2003: (a) observed; (b) Kuo

scheme; (¢) Emanuel scheme; (d) Grell scheme
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