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Abstract: In order to achieve high accuracy for precipitation forecast in the Three Gorges Reservoir area, a
new generation of numerical weather model WRFV3.3 was applied to simulate two typical precipitation
events in the Three Gorges Reservoir area, for evaluating WREF’s applicability in the research area. The im-
pacts of different parameterization schemes combination on precipitation simulation were studied by adopt-
ing TS and variance analysis, for analyzing sensitivity of the physical process parameterization schemes. The
results indicate that WRFV3.3 can simulate typical precipitation events well in the Three Gorges Reservoir
area. When the micro-physical process scheme is Lin et al. and the cumulus convective parameterization
scheme is Simplified Arakawa-Schubert, the simulation of WREF is better than other parameterization scheme
combinations. Comparison of variance analysis shows that the impact of the micro-physical process parame-
terization schemes on precipitation is similar as the cumulus convective parameterization schemes when rain
grade is 0.1 mm and 50 mm, while impact of the micro-physical process parameterization schemes is domi-
nating when rain grade is 10 mm and 25 mm.
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Figure 1. Double nested simulation areain WRFV3.3
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Table 1. Different combination of schemesin WRFV3.3
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Table 2. The TS scores of WRF simulated precipitation on July 16,

2007 in Three Gorges Reservoir

2. ZUEEERX 2007 45 7 A 16 H WRF #£#1f#K TS5

%'y /N Sl N e |
1 0.936 0.506 0.235 0.032
2 0.936 0.54 0.414 0
3 0.936 0.506 0.131 0
4 0.936 0.533 0.211 0.023
5 0.936 0.506 0.239 0
6 0.936 0.5 0.169 0
7 0.936 0.513 0.235 0
8 0.936 0.514 0.319 0
9 0.936 0.506 0.18 0
10 0.936 0.513 0.197 0.025
11 0.936 0.506 0.25 0
12 0.936 0.506 0.22 0

Table 3. The TS scores of WRF simulated precipitation on July 19,
2007 in Three Gor ges Reservoir

% 3. ZUEEEX 2007 £ 7 B 19 H WRF #&#1f&7k TS5

%' (pezEtBuni RS HA 7 %
1 Kessler Kain-Fritsch £ N I KW M
2 Kessler Betts-Miller-Janjic 1 0.974 0.522 0.233 0.077
3 Kessler Simplified Arakawa-Schubert 2 0.962 0.367 0.068 0.042
. R 3 0.962 0.536 0.326 0.04

4 Lin et al. Kain-Fritsch

4 0.974 0.597 0.26 0.097
5 Lin et al. Betts-Miller-Janjic

5 0.962 0.569 0.239 0.097
6 Lin et al. Simplified Arakawa-Schubert

6 0.962 0.696 0.479 0.143
7 WREF Single-Moment 3-class Kain-Fritsch

7 0.962 0.612 0.25 0.107
8 WREF Single-Moment 3-class Betts-Miller-Janjic

8 0.962 0.603 0.13 0.08
9 WREF Single-Moment 3-class  Simplified Arakawa-Schubert 9 0962 0536 0277 0111
10 WREF Single-Moment 5-class Kain-Fritsch 10 0.962 0.621 0.245 0.107
11 WREF Single-Moment 5-class Betts-Miller-Janjic 11 0.962 0.631 0.378 0.077
12 WREF Single-Moment 5-class ~ Simplified Arakawa-Schubert 12 0.962 0.648 0.396 0.077
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Figure 2. The average TS score of the two precipitation
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Table 4. The combination table of parameter sensitivity analysis
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R K% A 0.0125 0.0275 0.0515 0.0305
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