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A Case Analysis of Tornado Based on Doppler Radar
Data and Lightning Location Data

YAO Ye—ing', WEI Ming', WANG Cheng—gang', LI Jin’

(1. Key Laboratory of the M esoscale Severe Weather
of National Educational M inistry, Nanjing University, Nanjing 210093, China;
2.M eteorological Observatory of Anhui Province, Hefei 230031, China)

Abstract: In this paper,a tornado case, which occurred in Wuwei, Anhui Province in Jul. 8
2003, is analyzed by using the WSR-98D Doppler Radar data and the Lightning Location
data. T he tornado took place on the left-hand side of a low-evel jet, and the large scale
background environment dynamically and thermally are favorable to the genese of tornado.
From the analysis of the Doppler radar echoes, we found that the tornado was born in a
mesoscale(¥-scale) cyclone, which developed from the middle level to low level. The analysis
of the lightning location data shows that about 10 minutes before the tornado took place, the
lightning rate increased distinctly, and after the occurance of the tornado it fell down and the
negative ground flashes were obviously increased. Furthermore, tornado lightning existed in
the most lifetime of the thunderstorm. In this paper, some observation facts of the tornado
are different from some classical theories. Firstly, radar reflectivity factor is not as strong as
the classical result. Secondly, the height of the radar echo of the tornadic thunderstorm is
only about 6 9 km as high as the common thunderstorm. T hirdly, in the tornado case, the
negative ground flashes are more than the positive ground flashes, which is different from the
classical theory that the fraction of tornadic storm is dominated by frequent positive ground

flashes.

Key words: doppler weather radar; lightning location; tornado
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4 ( A )
a.PPI(23:23, 1. 5° ); b. (23:18); c. (23:23)
Fig.4 Horizontal radar echo of the tornado on 1.5° elevation angle at 2323 BST (a) ;
the vertical cross section of the radar echo at 2318 BST (b) ; the height of the echo top at 2323 BST (c¢)
(The white cirde at the top of A denotes the place where the tornado took place)

5 2323 a.3.4%b. 2. 4%c. 1. 5%d. 0.5°
( ) ) 73 km)
Fig.5 Radial velocity field relative to thundering on different elevations at 2323 BST Jul. 8, 2003
a.3.4%b.2.4%¢c.1.5°%d.0.5°
(The white line links the positive velocity center to the negative one;

Hefei radar station is at the top-eft corner of figures)

6 22:27 4.3°(a) 0.5%b) ( )
Fig-6 Relative radial velocity field of the thundering on 4. 3%(a) and 0.5°(b)
elevations at 2227 BST Jul. 8,2003(Hefei radar station is on the top of figures)
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7 2312 3.49a) 2.4°%(b) 1.5%c) 0.5°d) ( )
Fig. 7 Intensity field of the radar echo on 3.4% a), 2. 4°(b),
1.5°%¢c) and 0. 5°(d) elevation at 2312 BST Jul. 8,2003

(The black open circle is the place where the tornado took place)

8 23:00—23: 30 (a) 23:12 2.4° (b)
Fig.8 Distributions of the ground lightning in 2300—2330 BST (a)
and the intensity field of radar echo at elevation 2. 4° at 2312 BST(b)
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Fig.9 Vertical cross section of the radar echo at 2318 BST Jul. 8, 2003



