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Abstract; On 21 March 2019, an instantaneous maximum wind speed of 60. 3 m * s~ ' was recorded at 21:13
BT by national observation station in Lingui District, Guangxi. On 13 April 2019, an instantaneous maxi-
mum wind speed of 50. 7 m ¢ s~ ! was recorded at 14;11 BT by observation station in He’an Town, Guang-
dong Province. Significant wind damages were observed at the two places. By analyzing surveillance video,
drone aerial data, site survey and visiting witnesses, the following conclusions were obtained. The wind

damage which occurred at Lingui National Station and its surrounding area from 21:09 BT to 21:14 BT
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was a EF2 microburst lasting at least 6 minutes and affecting 1. 6 km X 2. 0 km. It belonged to micro-a

scale microburst and contained seven micro-f scale embedded. The damage area was featured with small as-

pect ratio, discontinuous spatial distribution and divergent wind pattern. The wind damage that occurred

in Xuwen of Guangdong Province from 14.:09 BT to 14:15 BT was a EF3 tornado which lasted for 7 mi-

nutes. The damage path was about 3.2 km long and 30—280 m wide. The surveillance video showed that

there was a rotational wind tunnel existing shortly near the damage site. Compared with Lingui micro-

burst, the damage area has larger aspect ratio, more continuous spatial distribution and convergent wind

pattern.
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Fig. 1

Tornado (a) and downburst (b) flow patterns

[Fig. 1a cited from Doswell [[[ (2003), Fig. 1b cited from Fujita (1985)]
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Fig. 2 Video screenshots of surveillance camera 1 (a, b) and surveillance camera 2 (¢, d)

before wind disaster (a, c¢), and in the process of wind disaster (b, d) in Lingui Case

(Red arrow indicates the wind direction according to the rain,

and blue box indicates the position of the reference object)
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Fig. 3 Rotational wind photo captured by surveillance camera in the Post Office

back door (a) and photo after the rotational wind (b) in Xuwen Case
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Fig. 4 The picture of two flow fields characterized by the direction of tree falling
distribution after wind damage in Lingui District on 21 March 2019
(M is micro-a scale microburst, ml—m?7 are micro-8 scale microbursts;
white arrow is the direction of the wind judged by the direction of fallen trees;
yellow arrowhead line represents the approximate flow field;

white ellipse indicates the approximate extent of the impact of the microburst)

PS5 il DR A R AL A () AL BCh) A ]
(F Sa JEFHLFABREE A 07 B A Ab 00 F 4 1) 45 e D e 1) {48
&l 5b J& T ABLILH B A7 5 B AR A4 1) 2R B A AR 5 1l 37 87
Fig. 5 The direction of tree fall in postions A and B in the south of Yangtang Village in Lingui District

(Fig. 5a is taken by a mobile phone, the fallen tree in south-southeast direction at position A,

Fig. 5b is an aerial photograph of the UAV, the snapped tree in east-southeast at position B)
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Fig. 6 The photos of the fallen trees (a, b, white arrow is the direction of the fallen trees) and chicken

house collapse (¢) by a drone (a), and mobile phones (b, ¢) at the east of Lingui Observation Station
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Fig. 7 The tornado track (black dotted line) and damage swath (red shadow)
on a satellite image obtained from Google Earth in Xuwen Case
(White, blue and red arrows in the red shadow indicate the falled trees,
ellipses of different colors represent different EF rating. purple triangle indicates
the location of surveillance video at the backdoor of the post office; Figs. 7a, 7c, 7d, 7e
and 7i were taken by a drone, and other damage photos are taken by mobile phones;
Fig. 7a was taken in the east of Jinji Village, Figs. 7b and 7c were taken in
the south of Jinji Village, Figs. 7d and 7e were taken near the dormitory of the hospital,
Figs. 7f and 7g were taken in Heanzhen Town Government, Fig. 7h was taken

in Hean Primary School and Fig. 7i was taken in the west of Chenjia Village)

F1 HREAG 21 A REWIFREHNIFHE EF FERR
Table 1 Details of the EF rating of tornado damage at the 21 positions in Xuwen Case

EF 2590 J %} i A1 b5 B 1k sf

1A R DI DOD VTR
7 F5 T R 4l i WEE R/ (m » s R/ Cm » s—1)

b.g 4 B2 (K T4 I EF2(50~60) ZHR(50~T4)
3,4,5,9,h,11,12 fifi A 3 AR R R EF1(39~49) TR (39~49)
1.2.a,c,i 2 T A 47 b7 EF0(29~38) — 2R (<38)

d L 2R 5 K 8 HL 2R T 47 EF3(61~73) =K (5~T4)

10 2 INTF 20 %6 J2 T 52 EF0(29~38) — P (<38)

7 3 B B 7 M 1 EF1(39~49) T (39~49)

e.8 BE 4 KTF 20% R T ZHH EF1(39~49) TH(39~49)

6 7 25 4 22 M3k 15 35 EF2(50~60) = (50~T4)

f I 6 T I 42k 1 SR 5 46 45 89 30 m EF3(61~73) ZHR(50~T4)

TE /NG B30T B 7R X0 O P 7 vt G S 0 ] BT AT T U S s ) 9 A S DL 1A

Note: Lowercase English letters of the serial number represents the disaster photos in Fig. 7, arabic numerals are omitted disaster photos.
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Fig.8 Location of surveillance camera at the backdoor of the post office,

location comparison of containers before and after damage (a),

twisted and fallen trees in the Hean Town Government (b) in Xuwen Case
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Fig. 9 Photos of the convergent tree-fall pattern in the south of Jinji Village

(a, b; the red arrows in Fig. 7b) and northeast of health center dormitory

(c, d; the red arrows in the Fig. 7d) in Xuwen Case

(a) the fallen trees in east-southeast direction, (b) the fallen trees in south-southwest direction,

(c) the fallen trees in southeast direction, (d) the fallen trees in southwest direction
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