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Abstract: By using the thunderstorm data of thirty years during 1980 to 2009, this paper has analyzed the
time distribution characteristics and variation regularity of the strong thunderstorm in Hongze Lake re-
gion, and classified the synoptic situation of strong thunderstorm days in terms of weather maps during
2005 to 2009. It is found that the average annual strong thunderstorm day is 8. 0 d, the main meteorologi-
cal disasters accompanied by strong thunderstorm are strong wind and heavy rainfall; it is more likely to
happen in June to August and most frequently at 4 am to 6 am and 14 pm to 16 pm of a day, which often sus-
tained within 2 hours. The second order moving average (decadal change) goes up at first, and then falls down.
The strong thunderstorm forms in four synoptic systems: trough cold front, northern cold vortex, low-level shear
(trough) line, and subtropical high; at the same time the southwest jet exists in both low-level and high-level at-
mosphere, and the Hongze Lake region is in a wet tongue where T— Ty of 850 hPa is no more than —3'C. The
main echo features of the strong thunderstorm are as follows: there is a sharp vertical shear before the echoes, and
the remaining VIL value at the 35 kg * m ™ * implicates the appearance of heavy rainfalls; before strong winds, VIL
value often declines evidently. And during the rainstorm, its negative lightning concentration region is in good cor-
respondance with the strong radar echoes above 40 dBz.
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Fig. 2 Strong thunderstorm day anomaly
during 1980 to 2009 in Hongze Lake region
The solid line represents the real condition of
strong thunderstorm day anomaly, the thin dotted
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dotted line is the second order trend-change curve
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Fig. 3 The synoptic situations before the strong thunderstorm occurrence

(a) low pressure and cold front type, (b) northern cold vortex type (the thin blue line is the 500 hPa contour,

the red dotted line is the isothermal, and the thick brown line is the trough line), (¢) the shear low pressure type in

low-level and middle-level atmosphere (the thick brown line is the 700 hPa shear line, the thick blue line is the
500 hPa contour, and the thin red line is the 700 hPa warm-tongue), (d) subtropical high type (the thick line

is the 500 hPa contour, the thin line is the ground isobaric, and the arrow points out the direction of jets)
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Fig. 4 A new generation of Doppler radar data products
(al) Nanjing Doppler radar VIL chart, (a2) PUP Nanjing Doppler radar map. (bl) Xuzhou Doppler VWP chart.
(b2) VWP Nanjing Doppler radar map, (c1) Nanjing Doppler radar base reflectivity Rate chart, (c2) Nanjing radar

echo height map, (d1) Nanjing radar echo height map, (d2) Nanjing Doppler radar VIL chart
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Fig. 5 Data products from Nanjing Doppler radar on August 5, 2010 (white circle for the Hongze Lake region)

(a) composite reflectivity chart at 15:48 BT, (b) composite reflectivity chart at 16:24 BT,
(c) VIL chat at 15:48 BT, (d) VIL chart at 16:06 BT, and (e) echo-height chart at 15.:48 BT
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Fig. 6 The variation in the frequency of

ground lightning within 10 miniutes
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