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Abstract: The WRF model and the GSI assimilation system were used to build an assimilation predic-
tion system regarding problems of data application and forecasting effect between the 3DVar data as-
similation and the 3DEnVar (Hybrid) data assimilation. Based on this system, three tests of compara-

tive experiments were designed to perform simulation analysis and assessment of these two data assimi-
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lation methods on a case of heavy rain process caused by Typhoon "Bailu" in August 2019. The results

show that: 1) In the scheme of using 3DVar assimilation with two nested domains, there is an advan-

tage in simulating the approximate distribution of rainfall; and it can capture the location of the light

rain and moderate rain. 2) Using 3DEnVar (Hybrid) assimilation with two nested domains can effec-

tively improve the accuracy of the center position of typhoon rainstorms and the forecasted positions

are closer to the actual situation. 3) The 3DEnVar (Hybrid) assimilation has obvious flow dependence

on the background field; meanwhile, the simulations of related tactics such as wind vector, tempera-

ture, and humidity that form heavy rainfall are more accurate.
Key words : 3DEnVar ( Hybrid ) data assimilation; 3DVar data assimilation ; WRF-GSI system ;

typhoon rainfall; Typhoon Bailu
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Table 1 The data assimilation tests and their schemes setting
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Fig. 1 Simulation region setting of WRF model with outer domain d01 and inner domain d02
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Table 2 Physical parameterization scheme designs of 20 ensemble members
L S Bt Bazfdk KGR JEL R BLFZ AT M 1T = il e
1 WDM6 KF RRTMG RRTMG YSU MM5-MO Noah
2 Thompson BMJ GFDL GFDL MYJ MOJ Noah
3 Morrison GF CAM CAM MYNN MYNN Noah
4 WDM6 BMJ RRTMG RRTMG YSU MMS5-MO Noah
5 Thompson GF GFDL GFDL MYJ MOJ Noah
6 Morrison KF CAM CAM MYNN MYNN Noah
7 WDM6 GF RRTMG RRTMG YSU MM5-MO Noah
8 Thompson KF GFDL GFDL MYJ MOJ Noah
9 Morrison BMIJ CAM CAM MYNN MYNN Noah
10 WDM6 KF CAM CAM YSU MM5-MO Noah
11 Thompson BMJ RRTMG RRTMG MY]J MOJ Noah
12 Morrison GF GFDL GFDL MYNN MYNN Noah
13 WDM6 BMIJ CAM CAM YSU MM5-MO Noah
14 Thompson GF RRTMG RRTMG MYJ MOJ Noah
15 Morrison KF GFDL GFDL MYNN MYNN Noah
16 WDM6 GF CAM CAM YSU MM5-MO Noah
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19 WDM6 GF CAM CAM YSU MMS5-MO Noah
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Table 3 The maximum increment of perturbation potential temperature, U-wind component, V-wind component

and water vapor mixing ratio in the third assimilation and their vertical layer
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Fig. 3 Hourly evolution of average precipitation in Guangdong
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Fig. 4 The actual and three tests hourly precipitation(mm) in d02 at 10:00 UTC 25th August, 2019
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