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Abstract: The historical severe convections from 2006 to 2015 in the warm season were classified into three
types, namely hail, thunderstorm gale and short-term heavy rain, occurring at the national meteorological
automatic stations in Henan Province. The physical parameters and their 15 d moving average values are
calculated based on ECMWF reanalysis data, indicating the environmental characteristics such as vapor.,
thermal and dynamical conditions, and then the monthly characteristics are comparatively analyzed with
the key parameters to classify convections selected, considering the influence of monthly change and the

variety of climate background. The results showed that the frequency of short-time severe precipitation is
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the highest while that of hail is the lowest. All kinds of severe precipitation mainly occur in the afternoon
(14.00 BT—20:00 BT). The inter-monthly variation of parameters is so prominent that the different pa-
rameter thresholds are advisable in the potential forecast monthly. The parameter deviations from the
moving climate mean are also valuable for the classification and obviously vary in the different environmen-
tal conditions. The monthly characteristics of most parameters for the short-time severe precipitation are
significantly distinct from the hail, such as the larger indices of precipitable water, ground dew point tem-
perature, K index, 0'C and —20°C level heights, stronger vertical wind shear, convergence and positive
vorticity in the lower level, and the less temperature difference between 850 and 500 hPa and CAPE. Most
parameters for hail are similar to those of thunderstorm gale with less precipitable water and ground dew
point temperature, lower 0 C and —20 C level heights, and stronger convergence and positive vorticity in
the upper level, especially in July and August.
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Fig. 1 Probability distribution of occurrence period of
different kinds of severe convective weather

in Henan Province from 2006 to 2015
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Table 1 The statistics of different kinds of severe convection weathers in Henan Province from 2006 to 2015

RAER ;| 5H 6 H 7 H 8 H 9 H &1t
VK 22 21 76 27 38 5 189
TR R 50 82 264 179 146 6 727
S Bif iR g K 51 184 323 1279 859 148 2844
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Fig. 2 Box and whisker plots of precipitable water (a, b, ¢) and its climate deviation (d, e, f)

of three kinds of severe convection weathers for (a, d) hail, (b. e) thunderstorm gale, (c, f) short-

time severe precipitation in the months of warm season in Henan Province from 2006 to 2015

(The upper and lower ends of whisker lines represent the statistical maximum and

minimum while the three horizontal lines of the box from bottom to top indicate the

25th, 50th, 75th percentile, respectively; symbol “ % ” is the mean value)
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Fig. 3 Distribution of average characteristic values (polylines) and its average climate
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of severe convections in the warm season in Henan Province from 2006 to 2015

(Symbols “H”, “G” and “R” indicate hail, thunderstorm gale and

short-time severe precipitation, respectively, the same below)
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Fig. 8 Characteristics of average values (boxes)

and its monthly change (polylines) of vertical wind

shears at different altitudes for the three types of

severe convections in the months of warm season
in Henan Province from 2006 to 2015
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Table 2 Average of divergence and vorticity for different kinds of severe convections in the

warm season in Henan Province from 2006 to 2015
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