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Abstract The lack of data over the tropical regions contributes greatly to the uncertainties in the initial state of nu-
meric weather prediction models, which in turn limits their forecast skill. Because in tropical regions the atmospher-
ic motions are driven largely by diabatic processes, precipitation observations could be a valuable data source for im-
proving initial fields. In Guangdong Province, there are almost 600 automatic weather stations (AWS), providing
hourly rainfall records. Focusing on the convective system, this study use the extension of the KUO cumulus param-
eter scheme as the observation operator to assimilate the AWS rainfall records in Guangdong Province on the
GRAPES (Global and Regional Assimilation and Prediction Enhanced System) 3D variational assimilation system,
and compares with the assimilation of sounding data. In the case of 1 April 2004, hourly AWS rainfall records are
compared with the GOES (Geostationary Operational Environmental Satellite) infrared channel temperature,
TRMM (Tropical Rainfall Measuring Mission) rain rate data and flash location observations. Results show that the
hourly AWS rain records can properly describe the convective system rain bands. Using WRF (Weather Research
and Forecasting Model) as the forecast model, the control test shows that the initial rain bands are located in the
northern part of the observation. Three assimilation experiments are designed to assimilate the AWS rain records
sounding data and all the data respectively. Results show that in the regions where the initial rain bands are adjus-
ted, assimilating the AWS rainfall and sounding data respectively both can adjust the low level atmosphere moisture
convergence (or divergence), low and middle troposphere temperature and moisture increasing (or decreasing) to

enhance (or weaken) the initial rainfall. The results mean that the adjustment by AWS rain assimilation scheme is
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consistent with the sounding data assimilation to some extent. This paper also discusses the influence of AWS rain-

fall assimilation on the short-range rain forecast. Results show that AWS rainfall assimilation scheme has the posi-

tive impact on the convective system short-range rain forecast. Assimilating AWS rainfall and sounding data at the

same time can eliminate the deficiency of both the data, improve the rain location and structure forecast.

Key words Global and Regional Assimilation and Prediction Enhanced System (GRAPES) 3D variational assimila-

tion, automatic weather stations (AWS) rainfall, convective system
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Fig. 1 Automatic Weather Stations ( AWS) observation in

Guangdong Province on 1 Apr 2004
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Fig. 2 GOES-9 IR1 channel temperature (a) and AWS hourly accumulated rainfall (b) from 0000 UTC to 0400 UTC on 1 Apr 2004
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Fig. 3 TRMM rain rate observations from 0351 UTC to 0355
UTC on 1 Apr 2004 (units: mm)
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Table 1 Data assimilated in the experiments
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AWS rainfall records and sounding data
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