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Abstract: Using the data collected from Doppler radar and lightning detection network in Yunnan Prov-
ince, the characteristics of radar echo and cloud-to-ground (CG) lightning in six typical hail processes are
analyzed comprehensively in Central Yunnan Province from 2006 to 2011. The results show that there are
typical characteristics of hailstone echoes in basic reflectivity radar images, such as bow echo, TBSS, side
lobe echo, WBER (BER), V-shaped notch, hook echo, etc. Hail area always appears in the places where
basic reflectivity gradients are high, and the negative CG lightnings are dense and active as well. The
movement of the concentrated CG lightning area can be the index indicating the moving of hailstone ech-
oes. The hailing periods are the active phase of negative CG lightning, during which the appearance of pos-
itive CG lightning is seldom seen. This is significantly different from the hailing with the high positive CG
lightning frequency feature in northern area of China. The peaks of 5 min negative CG lightning occur 5—

12 min earlier than hailstone falling, which can be regarded as a reference index of predicting hailing in cen-
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tral Yunnan Province. The spatio-temporal distribution and changing of negative CG lightning frequency

could play some reference roles in monitoring and warning hails and commanding hail operations in Central

Yunnan Province.
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Fig. 1 Composition graph of reflectivity at Kunming Radar Station at 17:02 BT on 16 July 2006

(at 1.5° elevation) and spatial distribution of total CG lightning (positive CG lightning is red “+7,
negative CG lightning is blue “—") between 17:00—17.:10 BT 16 July 2006 (a). image of

hailstorm amplified (b, at 3.4° elevation) and profile image along white line (c)
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Fig. 2 Composition graph of reflectivity at Kunming Radar Station at 17:35 BT on 16 July 2006
(at 1. 5° elevation) and spatial distribution of total CG lightning (positive CG lightning is red “+7”,

negative CG lightning is blue “—”) between 17:30—17:40 BT 16 July 2006 (a), image of

hailstorm amplified (b, at 3.4° elevation) and profile image along white line (c)
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Fig. 3 Changing of CG lightning frequency around hail shooting center (24. 664°N,102. 373°E)
50 km at Anning County Station from 16:00 to 19:25 BT 16 July 2006

(Arrow interval is hailing period)
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Fig. 4 Composition graph of reflectivity at Kunming Radar Station at 15:25 BT 4 June 2007

(at 1. 5° elevation) and spatial distribution of total CG lightning (positive CG lightning is red “+7”,

negative CG lightning is blue

“—") between 15:20—15:30 BT 4 June 2007 (a), image of

hailstorm amplified (b, at 2.4° elevation) and profile image along white line (c)
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Fig. 5 Composition graph of reflectivity at Kunming Radar Station at 15:41 BT 4 June 2007

(at 1. 5° elevation) and spatial distribution of total CG lightning (positive CG lightning is red “+7,
negative CG lightning is blue “—") between 15:40—15:50 BT 4 July 2007 (a), image of

hailstorm amplified (b, at 2. 4° elevation) and profile image along white line (¢)
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Fig. 6

Composition graph of reflectivity at Kunming Radar Station at 15:57 BT 4 June 2007

(at 1. 5° elevation) and spatial distribution of total CG lightning (positive CG lightning is red “+”7,
negative CG lightning is blue “—") between 15:50—16:00 BT 4 June 2007 (a), image of

hailstorm amplified (b, at 1.5° elevation) and profile image along white line (c)
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Fig. 7 Changing of CG lightning frequency around hail shooting center (25. 546°N,101. 875°E)
50 km at Yuanmou County Station from 14:00 to 16:50 BT 4 June 2007

(Arrow interval is hailing period)
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Fig. 8 Composition graph of reflectivity at Kunming Radar Station at 14:10 BT 23 July 2008

(at 1.5° elevation) and spatial distribution of total CG lightning (negative CG lightning is blue “—")

between 14:05—14:15 BT 23 July 2008 (a), image of hailstorm amplified

(b, at 2. 4° elevation) and profile image along white line (¢)
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Fig. 9 Composition graph of reflectivity at Kunming Radar Station at 21:14 BT 7 April 2009
(at 1.5° elevation) and spatial distribution of total CG lightning (negative CG lightning is blue “—")
between 21:10—21:20 BT 7 April 2009 (a), image of hailstorm amplified (b, at 1.5° elevation)

and profile image along white line (c¢)
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Fig. 10 Composition graph of reflectivity at Kunming Radar Station at 21:36 BT 7 April 2009
(at 1. 5° elevation) and spatial distribution of total CG lightning (negative CG lightning is blue “—")
between 21:30—21:40 BT 7 April 2009 (a), image of hailstorm amplified (b, at 1.5° elevation)

and profile image along white line (¢)
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(Arrow interval is hailing period)
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