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Abstract By using Grell-AS, Grell-FC, Kuo and MIT-Emanuel cumulus convection parameterization schemes, a
new version of the regional climate model RegCMS3. 1 has been used to simulate heavy rains from May to July 1991
over the Yangtze-Huaihe valley. In the simulation of monthly rainfall, Grell-AS scheme well simulated the intensity
of heavy rains over the Yangtze-Huaihe valley, especially the intensity and spatial distribution in July. Grell-FC
scheme well simulated the spatial distribution and intensity of heavy rains over the Yangtze-Huaihe valley in July,
however it always obviously overestimated the rainfall over east and south China. Kuo scheme was able to simulate
the large-scale rainfall, but it often underestimated the convectional heavy rains. MIT-Emanuel scheme well simula-
ted the spatial distribution in May, but the simulated monthly rainfalls were often heavier than the observations.
The schemes of Grell-AS and Kuo exhibited better performance than the schemes of Grell-FC and MIT-Emanuel in

the simulation of monthly mean precipitation in various subdivisions. The scheme of Grell-AS well simulated the in-
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tensity and variations of rain belts over the Yangtze-Huaihe valley. The analysis of high and low level wind and wa-

ter vapor flux in whole levels indicated that the stronger simulation of water vapor flux caused the overestimated

rainfall in MIT-Emanuel scheme. The ensemble was created by choosing four kinds of cumulus convection parame-

terization schemes, the results indicated that the physical process ensemble method could effectively reduce the simu-

lated errors from the physical process parameterization uncertainty.
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Fig. 2 Observed and simulated monthly precipitation in May 1991 (units: mm, shadow=500 mm): (a) observed; (b) Grell-AS scheme;

(¢) Grell-FC scheme; (d) Kuo scheme; (e) Emanuel scheme
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Fig. 8 Distributions of vertically integrated water vapor flux vectors in Jul 1991 (solid lines denote isolines of water vapor flux): (a) EC-

MWF reanalysis; (b) Grell-AS scheme; (¢) Emanuel scheme
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Table 1 Root-mean-square errors of precipitation ensemble and simulated various subdivision mm
X 3, Ay L Grell-AS 7% Grell-FC 7% Kuo % Emanuel /7%
A 5 2.10 3.29 4. 05 3. 50 4. 95
6 2.50 2. 50 4. 80 3.72 3. 57
7 3. 94 4.32 6. 33 5.40 9.21
B 5 3.72 5.98 5.41 6. 37 7.42
6 4.97 7.74 10. 57 7.57 13. 67
7 6.51 7.60 8. 16 8. 49 8. 79
C 5 3.20 4.33 9.03 4.07 4. 86
6 3.82 7.57 10. 84 5. 14 10. 60
7 4. 32 6. 48 11. 31 6.95 8. 33
KImmRiRZE . fiiss s MIT-Emanuel J5 2855 e 1 5 H ok

MFE TR LA, &S ZiE T4
B, 163X H W P A B K34 7 AR R
PEHREEW /N T A R B TR 22 B
EEMIEKIZ TR ZERE . BN iR =
HEAES H A X, K210 mm; KA HIAE 7
A B, #6.51 mm, FXMF. XF A KB
P MR ZE/NT BIX A1 C X, X Al fE 5L
X FZELAR R PBEREK N 3, T VLHE A H X T2
B B PR K RO X I e AR K R AL
TNEXESA <. A6 A BXAH HRIRERE, 4
FhS AL T SRR K I T AR IR 2E4B7E 7. 5 mm
Db, @Y a s, iR ZEmE/NE 4. 97
mm, X LR ERAE A O R MR R 25
YER

6 Zit

(D LR 4 AR FEXHRS BT %, X
1991 4F 5~7 J YTk 1 DX 2% WAL 40L 285 5 565 L 4317
ATLARI, Grell-AS TRk 1 6 H AL VLI 2%
WAL B AL . 5 B R A, HE AR b A b M B4
TULHERETN R B, JUHR X 7 BEAK 8 B RN
(OACRIOY VRSP VNI E| N3 DG R 9r%: 1 5 & il
REHL5 O A 55 SR 430, I R v 2 0 VT
DX RR A 5 BE AR A6 A2 3 Grell-FC Jy R R
T 6 HILHERR TN AALE, HER WA, X7 AL
THE 2 T A 7 5 R 5 B A UL AR A o X 4 g e IXC o
KB — B B & W5R ;. Kuo J5 52 REMR I R B [
IRV AL Y70 b DX 1) 588 X6 30 ke o 7K A 48

FZS [RITE s H 45 T 45 DX 38 7K A A HUL AT L U U
RS, LA . KA Grell-AS FZExt 1991
AEVLUE SR TN BT A 3

(2) ARz KGR 2 K PRaE S 1 AT 3R
Grell-AS J7 Z2RE BT b [ W R i 1 i s B
o IFReZI M K PR LA 43 A s Tl MIT-Emanuel
T3 S A B A g, S EOUK IR ik
o s 3R T B R AR ] I O i ) 32 22 S A

(3) YHEAMA LR, AFSBT R
LA MEERZEW B TAE BB T B B 45
Ro AR 4 FR =S8 ZY LS i
T RIS AR T s O B 7K A S B0 S8R AR X T A
TEA TRERBE M, WYz YL s
SR/ INVBLALR 2 1A T
B RSMEBT RSO MR AME SR T B
Do WALV G5 T A i 0 DR R A
FEIL RN B0 IR
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