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following aspects: (1) The mesoscale character of precipitation in the squall line was better simulated after increasing the

vertical resolutions of the initial field and lateral boundary, with the increase in the vertical resolutions of the middle and

low layers playing the most critical role. (2) The diurnal change of lateral boundary forcing became more accurate after

increasing its time update frequency. The squall line moved south after using the high update frequency of the lateral

boundary condition because of the strengthened convergence of moist flux along the coastline. (3) With the high vertical

resolution and high update frequency of the lateral boundary condition, lateral forcing of the vertical speed and cloud

particle had no obvious effect on the forecasting of the squall line. In general, the vertical resolutions of the initial field

and lateral boundary needed to be increased. The time update frequency also needed to be increased. Meanwhile, the

lateral forcing of the vertical speed and cloud particle could be omitted. The effect of the new scheme was verified against

observations in April 2019 (which lasted for a month). The distribution pattern and diurnal cycle of the mean hourly

precipitation were significantly improved with the revised initial field and lateral boundary condition scheme.

Keywords Initial field, Lateral boundary, Vertical resolution, Time resolution, Squall line in South China
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Fig. 1 Simulation domains of the 1- and 3-km (simulation domains of the 1- and 3-km resolution) models. The contours denote the height (units: m)

of the topography
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6hfrq experiment; (b) Test-3hfrq experiment; (c) Test-1hfrq experiment. The shaded areas denote the value of water vapor fluxes
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experiment, along 110°E
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Fig. 11

Mean hourly precipitation (units: mm) in April 2019: Observed precipitation during (a) 1100-1200 UTC, (d) 1700-1800 UTC, (g)

2300-2400 UTC,; (b, e, h) corresponding simulated precipitation in Test-17L6h experiment (Initial field with 17 vertical layers and boundary condition

updated every 6 hours); (c, f, i) corresponding simulated precipitation in Test-32L1h experiment (Initial field with 32 vertical layers and boundary

condition updated every 1 hour)
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Fig. 12 Day-to-day evolutions of the mean hourly precipitation (units: mm) in April 2019: (a) Observations; (b) Test-17L6h experiment; (c) Test-

32L1h experiment. x-axis denotes the time of forecast, y-axis denotes the date of each forecast
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