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Impact of parameterization schemes in WRF 3. 0model on numerical simulation
of rainstorm and experiment of ensemble forecast
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Abstract: To study the impact of the parameterization schemes in W RF model on the rainstorm simulation
and W RF physics ensemble forecast, 20 ensemble members were constructed by choosing different physics
parameterization schemes from WRF3. 0 and an experiment of the ensemble forecast was made with the
precipitation case from July 8 to July 9 in 2003. The results indicate that there are uncertainty in the
ensemble members. The uncertainty becomes larger as the grade of the precipitation increases and is in a
high level at last. Quantitative comparison shows that the impact on the precipitation of the cumulus
parameterization schemes is larger than that on the PBL parameterization schemes in the grade of 0. Imm,
25mm and 5S0mm, and the impact on the precipitation of the PBL parameterization schemes is larger than
that on the convective parameterization schemes in the grade of 10mm. The ensemble average is performed
at last and iTs result is more stable and credible than those of the forecast members. The analysis of the
precipitation probability forecast is also performed, which provides some useful information about the
precipitation forecast.
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Tab. 1 Model configurations used in the physics ensemble
1 Kessler YSU Grell-Devenyi ensemble
2 Kessler Mellor-Yamada—hnjic TKE Grell-Devenyi ensemble
3 Kessler ACM2 (Pleim) PBL (ARW) Grell-Devenyi ensemble
4 Linetal YSU Betts—Miller—Janjic
5 Linetal YSU Grell-Devenyi ensemble
6 Lin et al. Mellor-Yamada—jnjic TKE Betts—Miller-Janjic
7 Lin et al- ACM 2 ( Pleim) PBL (ARW) Betts—Miller=Janjic
8 W SM 3-class simple ice YSU Kain-Fritsch (new Eta)
9 W SM 3-class simple ice YSU Betts—Miller—Janjic
10 W SM 3-class simpleice YSU Grell-Devenyi ensemble
11 W SM 3-class simpleice Mellor-Yamada-hnjic TKE Kain—Fritsch (new Eta)
12 W SM 3-lass simpleice Mellor-Yamada—knjic TKE Betts—Miller—Janjic
13 W SM 3-class simpleice Mellor-Yamada—-hnjic TKE Grell-Devenyi ensemble
14 W SM 3-—class simple ice ACM 2 ( Pleim) PBL (ARW) Kain-Fritsch (new Eta)
15 W SM 3—class simpleice ACM 2 (Pleim) PBL (ARW) BetTs-Miller-Janjc
16 W SM 3—class simple ice ACM 2 ( Pleim) PBL ( ARW) Grell-Devenyi ensemble
17 W SM S—lass simpleice YSU Grell-Devenyi ensembl
18 Ferrier microphysics YSU Grell-Devenyi ensemble
19 Ferrier microphysics Mellor-Yamada-hjnjic TKE Betts—Miller-Janjic
20 Ferrier microphysics ACM 2 (Pleim) PBL (ARW) Betts—Miller—Janjic
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Tab. 2 Schemes of the impact of the cumulus
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4 Ts
Tab. 4 Difference in the Ts

/mm
A B C D E F
01 0. 0313 0.0219 0. 0208 0. 0247 0.0142 0 0112 0. 0035 0. 0096
10 0. 0343 0. 0647 0. 0243 0.0411 0. 0623 0. 0599 0. 0918 0. 0713
25 0.2411 0. 1496 0.0991 0.1633 0. 0482 Q 1500 0. 1000 0. 0994
50 0. 1434 0. 2082 0. 0405 0. 1307 0. 0842 Q 0835 0. 0410 0. 0696
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Fig. 6 Simulated 24h accumulative precipitation from 00 (UTC) 8 July to 00 (UTC)9 July (unit mm)
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