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Abstract The MM5 modeling system and its three dimensional variation assmilation system (MM5/ 3DVAR) are
employed to prediction rainfall during August 2005 in China, and then, the prediction results are analyzed The
background error used by 3DV AR system was reproduced by using’ National Meteorological Center (NMC)” meth-
od and the prediction results of August 2005, which adapt to the prediction domains and horizontal , vertical resolu-
tion in the following experiments The characteristics of reproduced background error are very smilar to the global
background error , and the length-scale of background error decreases with horizontal resolution Three experiments
(NCEP,LITT, 3DVAR Experiments) are designed to analyze the impacts of 3DVAR system NCEP Exp. only u
ses NCEP data to form initial field The initial field of LITT and 3DVAR Experiments utilize CRESSMAN and
3DV AR method to analyze surface and sounding data on the base of NCEP data Compare to the results of NCEP
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Exp. ,theLITT Exp. improvesthe 1 mm and 10 mm rainfall prediction, but 25 mm and 50 mm rainfall prediction
isnot improved 3DVAR Exp. improves 10 mm, 25 mm and 50 mm rainfall prediction significantly. The RMSE
(Root Mean Square Error) of synopticfield prediction, except for temperature and relative humidity , in three exper-
imentsincrease with height generally. All of the prediction of 3DVAR Exp. is the best among the three experi-
ments The significant improvement of 3DVAR Exp. maybe caused by that the analysis of mesoscale information by

3DVAR is more smilar to observational data

Key words three dimensonal variation assmilation, background error , prediction of rainfal , root mean square
error
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Fig 2 Moded space climatologica estimates of background error length scale for 45 km domain: (a) streamfunction; (b) velocity po-
tentia ; (c) unbalance pressure; (d) specific humidity
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Fig 4 The sameas Fig 2, but for length scale of 2 5° x2 5° resolution of global background error
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Fig 5 Thefirst eigenvector of the vertical component of domain-averaged background error covariance matrix for (a) stream func

tion, (b) velodity potential , (c) unbalance pressure, and (d) specific humidity
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1
Tablel The RMSE between sounding and initial field formed by two different background error
-u -V
p/ hPa
GLOBAL MM5 GLOBAL MM5 GLOBAL MM5 GLOBAL MM5 GLOBAL MM5
1000 5 9447 5 9464 1 0703 1. 0706 1. 5558 1 5554 1 6613 1 6621 16. 3397 16. 3337
925 8 5031 8 5073 1 0084 1. 0084 1. 8595 1 8593 1 8757 1 8757 12 2566 12 2589
850 9. 0642 9. 0678 0. 9932 0. 9932 2 0796 2 0798 1 9205 1 9204 12 5350 12 5301
700 12 4766 12 4789 1 0256 1 0255 1 9531 1 9537 1 9609 1. 9609 13 4543 13 4421
500 16. 9145 16. 9153 1 3289 1 3289 2 1513 2 1520 2 1565 2 1566 16. 6858 16. 6792
400 58 3805 58 3797 1 0571 1 0569 2 3763 2 3759 2 3908 2 3912 22 7784 22 7661
300 50. 2050 50. 2024 1 8051 1 8051 2 7327 2 7329 2 7033 2 7036 35. 2209 35 1961
250 47. 7401 47. 7366 1 9461 1 9461 2 9768 2 9768 2 9451 2 9451 40. 8799 40. 8293
200 36. 7017 36. 6987 2 0070 2 0069 3 1366 3 1372 3 0374 3 0372 40. 4685 40. 4195
150 47.9088  47. 9083 1 5890 1 5888 3 1420 3 1425 2. 9768 2 9764 225436 22 5322
, TS (Threat score)
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Fig 6 The monthly mean TS score of 24 h precipitation of 1- 31 Aug 2005: (a) domain 1 (45 km) ; (b) domain 2 (15 km)
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2 24h TS , 25 50 mm ( )
Table2 The TSscore of 24 h rainfall prediction 3DVAR
/[ mm
1 10 25 50 s ,
8 8 NCEP 68 34 355 28 49 15 91 ,
LITT 71 07 336 26 92 6 06 3DVAR 2
3DVAR 68 48 34. 03 28 74 18 18
8 19 NCEP 3358 319 0 0 (3) 3DVAR ,
LITT 3373 4 26 0 0 , 3DVAR ,
3DVAR 60. 78 31 28 11 86 323
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