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Abstract: A torrential rainfall event occurred in Guangzhou on 7 May 2017. In order to study the impact of
different background field data on the simulation of rainstorm process, the NCEP Global Forecast System
(GFS) data and CMA T639 data were used separately to develop lateral boundary and initial conditions for
the numerical simulation and impact analysis of the rainstorm with the GRAPES_Meso model. The results
indicated that background fields have significant impact on the simulation of rainstorm process. The pre-
cipitation forecasts using T639 data (T639_run) as initial and boundary conditions seem to be roughly simu-
lated, while the location of the rainfall simulated by GFS data (GFS_run) is obviously northerly. The rea-
son is that there is a deep water vapor transport and strong ascending motion in the rainstorm area of South
China using T639 data as the background field, which can produce extremely heavy rainfall. The updraft

and water vapor transport are weak in the actual storm area simulated by GFS data, making the heavy
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precipitation area northerly. Overall, the height of cloud top is higher and the temperature of cloud top is

lower simulated by GRAPES_Meso model. Relatively speaking, the simulation result using T639_run is

better than using GFS_run. This research result could provide a reference for the improvement and optimi-

zation of the calculation about the water substances and cloud fraction in cloud schemes.
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Fig.1 Precipitation forecasts for 12 h (b, ¢) and 24 h (e, {) simulated by two trials and
corresponding observation (a, d)
(a) 12 h observation, (b, e) GFS_run, (c. £) T639_run, (d) 24 h observation
(/\: centers of severe rainfall in 12 h and 24 h)
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Fig. 2 Horizontal wind field and water vapor flux and difference between them at initial time at 850 hPa
(a) GFS_run, (b) T639_run, (¢) T639_run—GFS_run

1

(vector; horizontal wind field, unit; m + s~ !'; shaded area: vapor flux, unit; g« cm™ ! « hPa™! « s 1)
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Fig. 3 Horizontal wind field and divergence of horizontal wind and difference
between them at initial time at 200 hPa
(a) GFS_run, (b) T639_run, (¢) T639_run— GFS_run

(vector; horizontal wind field, unit; m * s~ !'; shaded area: divergence of horizontal wind, unit; 10~ ° s~ 1)
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Fig. 4 Temperature field and difference between them at initial time at 2 m height

(a) GFS_run, (b) T639_run, (¢) T639_run— GFS_run
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Fig. 7 Vertical velocity profile along 23°N, 112. 5°E to 24°N, 113.5°E
(a) GFS_run, (b) T639_run
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Fig. 8 The prediction (b, ¢) of radar echo integrated for 12 h and corresponding observation (a)
(b) GFS_run, (¢) T639_run
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Fig. 9 The prediction (b, ¢) of cloud top height integrated for 15 h and the observation (a) of satellite
(b) GFS_run, (¢) T639_run
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Fig. 10 Same as Fig. 9, but for the prediction of cloud top temperature
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