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Abstract: To explore the influence of background error covariance constructed by different control
variable schemes (CV5, CV6, and CV7) on radar data assimilation in the WRFDA assimilation sys-
tem, a warm-sector torrential rainfall in Guangzhou on May 7, 2017 was taken as a case study in this
paper. The single and radar observation data assimilation (DA) tests (Exp-CV5, Exp-CV6, and Exp-
CV7) of three control variable schemes were carried out, and the results of the assimilation tests were
diagnosed and analyzed. After the single and one-cycle (or one-time) radar observation DA experi-
ments, it is found that Exp-CV6 has the greatest influence on the humidity field and the least root mean
square error of specific humidity in the middle atmosphere. In addition, the influence of Exp-CV7 anal-
ysis increments is more concentrated and the gradient of analysis increments is larger, which is more
conducive to retaining medium and small-scale information and has the best simulation effect on wind
fields. After cyclic radar DA, Exp-CV7 is able to simulate the structure of the convective system more
accurately, and the rainfall coverage and heavy precipitation center forecasted by Exp-CV7 align well
with the observations. In conclusion, Exp-CV7 produces the best simulation and forecast for this study
case, followed by Exp-CV6. This is mainly because the adjustment of a dynamic field by the CV7

scheme is more beneficial to the development of local convection, while the adjustment of the humidi-

ty field by the CV6 scheme is more advantageous than that by the CV5 scheme.
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Fig. 1 (a) The simulation domain and radar data coverage (blue circles) and (b) the distribution of rain gauge (black points)
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Fig. 2 The distribution of u-wind (m/s) and water vapor mix ratio (g/kg) analysis increments for single-u-wind assimilation tests
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