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Abstract: Using the observational thunderstorm, thunderstorm gale, hail and rainstorm data at 50 meteorological sta-
tions in Xingtai, Shijiazhuang, Handan Districts of Hebei Province, China, and the convection parameters drawn from
the MICAPS3 system during 1999-2008, spatial and temporal distributions of the severe convective events and several
convective parameters have been analyzed. It has been shown that, on average, there are 74.8 thunderstorm days in a
year over South Hebei, including 28.2 thunderstorm gale days, 9.4 hail days, and 12.3 rainstorm days. Strong convec-
tive weather does not appear in January, February and December. Most thunderstorm and heavy rain events appear in
July, and most thunderstorm gale and hail appear in June. Strong convective weather usually occurs in the afternoon.
Apparently, compared to the eastern part, more thunderstorm and hail events appear in the western region of the study
area. Thunderstorm gales often appear in the central part, and the heavy rain events in the northwestern and southeastern
parts. For the strong convective weather, the thermal and energy convection parameters, such as TT, K, Tgso.s00 and
CAPE, are all numerically higher. But the parameter of Tgs.s0o for rainstorm is relatively small, indicating that the rain-
storm occurrence is not caused by any strong vertical temperature variation. The dynamical parameter of the strong
weather threaten index is always showing a larger value, but the Switzerland thunderstorm index always appears to be
smaller, indicating those power parameters may be used as reference indexes to forecast strong convection potential.
The small SI stability index (no larger than 1) and large Osegso.s00 (no less than 5) can always characterize the strong
convection events. In addition, the convection-condensation height is lower, that is, the CCL value is larger for thunder-
storm, hail and heavy rain events, but higher for thunderstorm gales. The heights where the temperature reaches 0 and
—20 Degrees Celsius can be regarded as characterized heights for hail. The parameters show that convection seems to be
stronger in July than in other months.
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Figure 1. Day numbers of severe convective weather of 1999-2008 year by year in Shijiazhuang, Xingtai and Handan (day)
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Figure 2. Monthly day number s of severe convective weather of 1999-2008 year by year in Shijiazhuang, Xingtai and Handan (day)
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Figure 3. Hourly station numbers of severe convective weather of 1999-2008 year by year in Shijiazhuang, Xingtai and Handan
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Figure 4. Sation numbers spatial distribution of severe convective weather of 1999-2008: (a) Thunder storm; (b) Thunderstorm gale; (c) Hail;
(d) Rainstorm
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Table 1. Comparison on the mean convective parametersre-

spectively for four types of severe convective weather and no severe
convective weather days

R L4 XBWRRSELMRRSHIIREHX L

TT (°C) 46.3 48.0 48.9 45.6 40.7

K (°C) 29.7 28.8 29.7 33.0 20.8
Tysos00 (C) 271 293 288 254 26.0
Cape(Ukeg) 7296 7703 9281 9912 33438

SI(°C) 0.2 Y 06 04 41
Osesso-500 ("C) 5.5 6.8 7.7 7.4 —0.8

TQ (g-hPakg) 38594 3499.4 3461.3  4690.3 3014.0

SWEAT 195.7 191.7 203.2 2227 135.4
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ZH (m) 4526.1 4354.9 42947 47773 4399.4

ZH20 (m) 7660.8 7421.6 7321.7  8062.8 7582.6
CCL (hPa) 826.8 793.4 806.4 867.2 790.4
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Table 2. Comparison on the aver age convective parameters on
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