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Abstract: Miniature unmanned aircraft vehicle (UAV) is one of the important tools of tornado damage precise survey. UAV
can obtain high-precision image and video to analyze the tornado damage characteristics. This paper introduces features and
performance of common UAV that using to tornado damage survey, such as UAV selection and related spare parts in the different
situations, weather condition, take-off condition, range configuration. In addition, this paper summaries the damage survey method
of UAV, the four main points to identify damage indicators and the advantages of identifying tornado moving direction and width
by using damage survey examples.
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Fig. 1 UAV aerial route map in Xuwen County
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Fig. 2 Damage indicator in Xuwen County
(a) The damage in location A of Fig. 1; (b) the damage in He'an Town Government

L4 T ARG RIEE, B XL
PG/ IN I LRVl e SIS O Ko AN s o 91 (2 i
S5RGBT BEAT YL 0, 354 86 M s 3 Y
AT B 7 I BB T AUBE AT R KT TR RS AR S A AT g
B IRRAE, 15 A B2 3 B8 2 R A X 7 o BB 7
VIRME I AN

ZURS: RIETANE KATIL R A EE R
RS BRL, R K AR 4R P (A B % HA A5 2
AHEEE B R G EiE TREME, HIE RS K o
B, geit et KA L .

@

4 REETYIRBNGS A E
4.1 EENZEEFEMYE B ESEM

Te ANHLLE = E50 m LA b 5 0 22 o 2R R 1 i
A=A X, WE3at20194E8 16 HIL A E 0
W (EFRE O KRIEE, B8RSR TN
B K EA RIS 0k e (BE3aZi e B , SHULIX
BB 5 HAL IR A, B EIE L, Bi%
KM, BEERENGEHEE LR 5%
RBHRS AR LR RS ARTE. E3b2&2019
F8H20H WA LEERSE (MR EEANMD KIE

(b)

E3 20194816 E O (a) F120194£8H29HEEAMI (b ) HIRTEE
Fig. 3 Damages of Yingkou on 16 August 2019 (a) and Tunchang on 29 August 2019 (b)
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Fig. 4 Comparison of aerial photography effect of UAV at high and low altitude in Xuwen County
(a) Aerial photograph at 50 m; (b), (¢) and (d) correspond to the low altitude aerial photos of objects a, b and c in the red
box of Figure a, respectively
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Fig. 5 Damage of Zhongying Road in Yingkou on 16 August 2019 (The electric box in the blue frame is the position
reference)
(a) aerial photos of UAV, the yellow white arrow indicates the direction of tornado movement; (b) the panorama of Baidu
in February 2018 corresponding to the red box position in Fig. a; (c) and (d) are screenshots of online video
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Fig. 6 Damage in Xuwen County: (a) near point 7 in Fig. 1; (b) in the He'an Town Government
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Fig. 7 Light tornado damage swath identified by UAV (the white dotted line indicates the tornado path
(a) Wenchang tornado in Hainan Province on 5 June 2016; (b) Funing tornado in Jiangsu Province on 23 June 2016; (c)
Chifeng tornado in Inner Mongolia on 14 August 2017; (d) Zhanjiang tornado in Guangdong Province on 16 August 2017;
(e) Jinghai tornado in Tianjin on 13 August 2018; (f) Xuzhou tornado in Jiangsu Province on 19 August 2019; (g) Kaiyuan
tornado in Liaoning Province on 3 July 2019; (h) Yingkou tornado in Liaoning Province on 16 August 2019

58 | Advances in Meteorological Science and Technology S&EHE#R 10 (6) - 2020



MR, FREEGRRE. WA, . Hiumma
s R K R R AT 1 T PR 2 5 . A
F R IR BRI, ] d i 4 1 4 A A 4
A FREAE SR ) A5 B R sl T 2 A A 1 A 45 R £
ARENEEANE PN

TEANUE Y By = DL 4071 DU sl & I RCR
TE AN A DA 1 I A FHL ST B
WO IEA B, FRARC SRS IS [ 2 TE AFLALEF %
BIE L7, BEREE A, RIERFEGEE RS
SEREMIRB IR . 9T 2R 1 B 9 5 5 1k B ) AR e
P PR AR B, G R s R R B T T R T
T8 ANTE B2 B 04 8 42 1 A TR 2422
52 ETHRAEERIERE

TR T R LR EEN S, WESHIRN,
1 i S AR A A3 1) B A 5% A Ui (55 S8 01T HE SR
G, AL E A 1R 5E RS a ] i il g AL
BAGLAATEE (FOV) « ##EIE (a:b=16:9) K&
W N U . B8 TE AMLTE200 mis A4
PR X h280m. TEEAZMEH B wE 5%
2 58 VA B A RO SR &R

E8 MM EEHMEEREE
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