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2.1 13 N
22 . 1,
/ (0~24 h )
2005062508- 500 hPa ; 850 hPa 2508-2608:109.1 mm/16 :0.74561 ; :0.2234;
2005062708 850 hPa 2608-2708:133.6 mm/14 :0.0625; 0.0; :0.0
2005070908- 500 hPa ; 850 hPa 0908-1008:148.7 mm/20 :0.80851 ; :0.05882;
2005071108 850 hPa 1008-1108:103 mm/2 :0.05128; :0.0; :0.0
2005082108- 500 hPa ; 850 hPa 2108-2208 :66.6 mm/7 :0.51974; :0.25926;
2005082308 850 hPa 2208-2308:52.9 mm/4 :0.0625; :0.03125; :0.0
2006050408- 500 hPa ; 850 hPa 0408-0508:115.1 mm/15 :0.52055; :0.33696;
2006050608 850 hPa 0508-0608:110.6 mm/6 :0.08696; :0.11538; :0.0
2006052408- 500 hPa ; 850 hPa :0.65421; :0.15789;
2408-2508:260.7 mm/8
2006052508 850 hPa :0.15625; :0.04762 ; :0.0
0708-0808:101.2 mm/6
2006070708- 500 hPa ; 850 hPa :0.65385; :0.32979;
0808-0908:116.4/3
2006071008 850 hPa :0.0; :0.0; :0.0
0908-1008:99.6 mm/11
2006090708—- 500 hPa ; 850 hPa :0.75439; :0.28571;
0708-0808:87.3 mm/9
2006090808 850 hPa :0.12903 ; :0.10526; :0.0
2007053008- 500 hPa ; 850 hPa 3008-3108:145.2 mm/26 :0.56579; :0.12963 ;
2007060108 850 hPa 3108-0108:125 mm/3 :0.0; :0.0; :0.0
2007070108- 500 hPa ; 850 hPa :0.58667; :0.2;
0108-0208:124.6 mm/21
2007070208 850 hPa :0.04348 :0.0; :0.0
2007070808— 500 hPa ; 850 hPa 0808-0908 : 158 mm/6 :0.18333; :0.16901 ;
2007071008 850 hPa 0908-1008:77.9 mm/7 :0.0; :0.0; 0.0
0808-0908 :144.3 mm/16
2008060808— 500 hPa ; 850 hPa :0.79825; :0.42857;
0908-1008:79.2 mm/8
2008061108 850 hPa :0.22581; :0.24359; :0.0
1008-1108:41 mm/0
2008062108— 500 hPa ; 850 hPa 2108-2208:119.8 mm/5 :0.25899; :0.23077;
2008062308 850 hPa 2208-2308:115 mm/7 :0.0; :0.04348 ; :0.0
700 hPa
500 hPa ; :0.68056; :0.22222;
2008072108- 2108-2208:127 mm/4
0 hPa.850 hPa :0.04762; :0.09524;
2008072308 850 hPa 2208-2308:191 mm/27
:0.03333
2.2 R \ N
22 s 5 2,
/ 0~24h )
2005081408—- s 1408-1508:129.1 mm/11 :0.54545; :0.25455;
2005081608 ( ) 1508-1608 : 74 mm/2 :0.04762; :0.0; :0.0
2005090208- s 0208-0308:113.6 mm/21 :0.89209; :0.43284;
2005090408 ( ) 0308-0408:219.4 mm/11 0.20755; :0.09677; .0.09375
2006081108- s 1108-1208:57.9 mm/2 :0.04545; :0.05741;
2006081208 ( ) 2108-2208:79 mm/3 :0.0; :0.0; :0.0
2007082108- s 2208-2308:58.9 mm/2 :0.21168; :0.11881;
2007082308 ( ) 2908-3008:19.1 mm/0 :0.0; :0.0; :0.0
2008072908— R 3008-3108:38.7 mm/0 :0.25862; :0.23841;
2008080108 ( ) 3108-0108:148.5 mm/2 :0.0; :0.0; :0.0
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2.3 4 . N
22 s 3,
3 ~
/ (0~24 h )
2005081208 s 193 mm/0 :0.0833; :0.09091 ;
2005081308 850 hPa :0.0;
2006082308 , 438 /0 .0.38462;  .0.24;
2006082408 850 hPa :0.0; 0.0;
2007080508 , 29 mm/3 :0.16667;  :0.13889;
2007080608 850 hPa :0.0; 0.0; 0.0
2008072708~ : 65.9 mm/1 :0.14894;  :0.14286;
2008072808 850 hPa :0.0; 0.0; 0.0
o TS N N o
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Analysis of the Heavy Rainfall Event during 9-10 May 2009
in Shandong Province

WANG Xi-lei'?, LU Shu-fang’, ZHAO Jing—feng'?, SHENG Chun-yan'

(1.Shandong Meteorological Observatory, Jinan 250031; 2.Laiwu Meteorological Bureaw of Shandong Province, Laiwu 271100;
3.Jining Meteorological Bureaw of Shandong Province, Jining 272037)

Abstract: With the conventional meteorological observation data, satellite images and radar data, the heavy rainfall during 9-
10 May 2009 in Shandong Province is analyzed in view of the aspects of large—scale circulation, the dominating synoptic systems,
multiple physical indexes and the jet. It is summarized that the heavy rainfall occurs in the environment of stable large—scale
circulation with the stable low-level shear line in the south of North China. The rainfall is located on the left front side of the
low—level jet line and the right back side of the high—level jet line, as well as the area between the south to the low—level shear
line and the north to the surface cold—front. The water vapour channel from South China Sea to the north of Shandong provides an
abundance of vapor for the rainfall. The surface cold front is the mechanism to release the instability energy. The moving of the
mesoscale convective complex (MCC) from west to east causes the rainfall immediately.

Key words: Heavy rain; Shear line; Jet; Multiple physical indexes; Shandong Province
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Classified Validation of Precipitation Forecast over
HuBei Province by GRAPES

ZHANG Bing', ZHONG Min?
(I.Institute of Heavy Rain, CMA, Wuhan 430074; 2.Wuhan Centeral Meteorological Observatory, Wuhan 430074 )

Abstract: Twenty—two heavy rain events are classified into three types by different governing weather systems to evaluate the
model ability in predicting heavy rain events over HuBei Province using Grapes V2.1, observation data and GFS data (1°x1°). The
results show: (1) Precipitation by trough has a highest Ts score in fine, rainfall between 0 mm and 10 mm and rainfall between 25
mm and 50 mm in the period from 0 to 24 h. It also has a highest Ts score in rainfall between 10mm and 25 mm in the period
from 24 to 48 h. Ts score of 0~24 h is better than that of 24~48 h. The main errors come from the deviation of heavy rain
center and a lighter quantity.(2) Precipitation by typhoon has a highest Ts score in rainfall between 10 mm and 25 mm, and
rainfall more than 50 mm in the period from 0 to 24 h. It also has a highest Ts score in fine, rainfall between 0 mm and 10 mm,
rainfall between 25 mm and 50 mm and rainfall more than 50 mm in the period from 24 to 48 h. Ts score of 0~24 h is better
than that of 24~48 h. The main rain area of typhoon can be forecasted well while the periphery clouds can not, in addition, the
forecasting area of heavy rain is always smaller than the observation. (3) Precipitation by subtropical high has the lowest Ts score
in all the periods and the rainfall levels. Ts score of 0~24 h is better than that of 24~48 h. The GRAPES has a weak ability to
forecast the local precipitation, almost have no the ability to forecast rainfall more than 10 mm. The work will be helpful in better
utilizing the model results in conventional weather prediction as well as in providing the valuable suggestions to further improve the

model.

Key words: GRAPES; Precipitation forecast; Classification validation



