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conditions were studied by using sounding data and conventional observation data for 54 warm-sector
heavy rainfall cases in South China from April to June during 2008-2017. The thresholds of key environ-
mental parameters to distinguish the significantly strong warm-sector heavy rainfall cases are extracted
with percentile method. The conclusions are shown as follows: (1) The depression of dew point at 850
hPa, the atmospheric precipitation and the deep vertical wind shear can be used to predict the occur-
rence of warm-sector heavy rainfall in South China. The water vapor in the lower troposphere is nearly sat-
urated with high atmospheric precipitation before the occurrence of warm-sector heavy rainfall. Com-
bined with certain lifting conditions, the latent heat can be released from water vapor condensation in the
atmosphere, so that the convection can continue to form rainstorm. The thresholds of physical parameters
include depression of dew point<2. 2 °C at 850 hPa, atmospheric precipitation=56 mm and deep vertical
wind shear 29 m/s. The above conditions are favorable for the generation of warm-sector heavy rainfall.
(2) Compared with common warm-sector heavy rainfall, the significantly strong warm-sector heavy rain-
fall is of more sufficient water vapor in the lower troposphere. Under the condition of depression of dew
point<2. 0 °C at 850 hPa, the probability of significantly strong warm-sector heavy rainfall is higher.
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Fig. 1  Schematic diagram of South China area
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Fig. 2 Box and whisker plot of environmental parameter of static instability for warm—sector heavy rainfall and climatology

(the highest point of the line is the statistical maximum, the lowest point is the statistical minimum, the box upper frame line

is the upper quartile, the lower frame line is the lower quartile, line inside the box indicates the median, X is the average)
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Fig. 3 Box and whisker plot of environmental parameters of water vapor condition forwarm—sector heavy rainfall and climatology
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Fig. 4 Box and whisker plot of environmental parameters of energy condition for warm—sector heavy rainfall and climatology
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Fig. 6 Box and whisker plot of environmental parameters of significantly strong warm—sector rainfall

and normal warm—sector heavy rainfall
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Table 1  Forecasting thresholds of environmental parameters for all warm—sector heavy rainfall and

significantly strong warm—sector rainfall (with 25/75 percent as the forecasting threshold )
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