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Abstract

Based on the statistical data of lightning disasters in Qinghai Province and Tibet Autonomous Re-
gion from 1998 to 2018, this paper explores the characteristics of lightning changes and the eco-
nomic losses caused by lightning over the Qinghai-Tibet Plateau in recent 20 years. Results of the
research indicated that there are totally 1086 lightning hazards on the Tibetan Plateau from 1998
to 2018. There are a fluctuant increasing trend from 1998~2008, and there was a peak in 2008.
From 2009 to 2018, the number of lightning disasters decreased and then tended to fluctuate
steadily. The month dynamic patterns of lightning hazard was shown as single peak, specifically,
there are 903 lightning hazards from the June to August, and accounting for 83% of the total
lightning hazard, while November and following year February did not exist lightning hazard. The
number of casualties causing by lightning hazard was 702, and the most serious year was 2008,
and the number of casualties can be high as 105, accounting for 14.96% of the total. The number of
casualties on the Qinghai-Tibet Plateau increases by 0.59 for each increase in lightning disasters.
Electric system has the largest proportion in lightning hazard, and accounted for 22.86%. The
economic losses caused by lightning disasters on the Qinghai-Tibet Plateau were 29.937 million
YUAN, with an average annual economic loss of 1.425 million YUAN per year. For each additional
electric disaster on the Qinghai-Tibet Plateau, economic losses increase by 22,300 YUAN. By ana-
lyzing the characteristics of interannual and monthly dynamic changes of lightning disasters in the
Qinghai-Tibet Plateau and the economic losses caused by them, this paper aims to deepen the un-
derstanding of the law of lightning occurrence in the Qinghai-Tibet Plateau and provide data sup-
port for disaster prevention and mitigation in high-altitude regions.
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#eIm It 2008~2012 FYEERIE R FH LB, TR )T ARE A T O E 1R A H AR R AT A
KF I 56% [7]. X% HEH| A 2001~2017 F = F A IR R & Bk, it Go vk ok o AR T R
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T AR Sy R =R, AR EWARECR, RS R, R TR A SRR A
RN AR S 22 A BRI [12] . TEARRAGEAS IR T 50N, e SR I A S50 B IR I (e 5, 14 n ik
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Figure 1. The quantity of lightning hazard in Qinghai and Tibetan Province and their
proportion on the Qinghai-Tibetan Plateau
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Figure 2. Year changes of lighting hazard from 1998~2018 on the Qinghai-Tibetan Plateau
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Figure 3. Month changes of lighting hazard from 1998~2018 on the Qinghai-Tibetan Plateau
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4. BREERERRERE
41 BRREERARGT

1, HEE R 1998~2018 AR E B R FH Al M T ANBEE T 702 N, AR TS NEL 33 N/AE.
Horh 2008 4F A2 F HL R I A T A EUR 2 I —4F, Sk 105 N, A TN B 14.96%. HLUGE 2006
. 2003 4, 2009 -FH 2007 4 LR FHIGE A TS ANBEZ ., Al 82 N 76 N 67 AFI63 N, P
SRR T N 11.68%. 10.83%. 9.54%71 8.97%. HAMAIEESY, G RAG T A D .

W 4 i, B LR RIS T N IR AE 3 1 IE A C K R (p < 0.001), —& I LA X Ry = 0.59%
+2.72 %o, WRARRXFR, R FEIEIN—K, B AHOEm 059 A.

Table 1. Human casualty caused by lightning hazard from 1998~2018 on the Qinghai-Tibetan Plateau
F* 1.1998~2018 FHE R MX FRREEMMARGT

Ty P AH() VAN Gl Fy P AH() P NHOIT & Ee sl
1998 12 1.71% 2009 67 9.54%
1999 16 2.28% 2010 13 1.85%
2000 8 1.14% 2011 30 4.27%
2001 9 1.28% 2012 25 3.56%
2002 33 4.70% 2013 17 2.42%
2003 76 10.83% 2014 16 2.28%
2004 40 5.70% 2015 12 1.71%
2005 43 6.13% 2016 9 1.28%
2006 82 11.68% 2017 12 1.71%
2007 63 8.97% 2018 14 1.99%
2008 105 14.96% it 702 100.00%
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Figure 4. Relationship between lightning hazard and human casualty on

the Tibetan Plateau during 1998~2018
4.1998~2018 FE M SRR EBRREMGTABZEHXER
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M 1998~2018 F, HHIRFEMN [ Hilm LB RG . FERE. tFEHIMNSE RGN R
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Figure 5. Distribution of lighting hazard from 1998~2018 on the
Qinghai-Tibetan Plateau

5.1998~2018 FE B = REERENWE
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M 1998~2018 4, T jk e J b [X K] T R ¢ 35 3 il P 22 5 43 2 A 2993.70 T3 7T, - T4 B 45 2k 142.56
Jigul . Hor, GUFR N E ARG 2008 4, Rk 537.38 JiJu/AE,  (HEEANEGRRR ) 17.95%.
H K2 2004 4, 2006 4. 2007 -1 2017 475 HEL 9 FIE I BE 0 25 43 00N 320.44 T3 oG 272.85 Ji Tt~
264.58 JiJGH1 198.08 Ji G, 4l HEEANETFHUA R 10.70%. 9.11%. 8.84%7F1 6.32%. HABE A LG

il 1409.38 JiG, A AEEPHURI 47.08%, WLk 2.
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Table 2. Economic losses caused by lightning hazard from 1998~2018 on the Qinghai-Tibetan Plateau
3= 2.1998~2018 EE =R X FE R EERL TRk

A bS] DRI & A 3 EIEN D) LHEBURIT b LU
1998 42.30 1.41% 2009 124.84 4.17%
1999 150.82 5.04% 2010 67.85 2.27%
2000 42.60 1.42% 2011 157.67 5.27%
2001 132.72 4.43% 2012 7.00 0.23%
2002 146.40 4.89% 2013 37.44 1.25%
2003 142.49 4.76% 2014 109.72 3.67%
2004 320.44 10.70% 2015 13.40 0.45%
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Continued
2005 94.00 3.14% 2016 96.76 3.23%
2006 272.85 9.11% 2017 189.08 6.32%
2007 264.58 8.84% 2018 43.38 1.45%
2008 537.38 17.95% A1t 2993.70 100.00%
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Figure 6. Relationship between lightning hazard and economic losses
on the Tibetan Plateau during 1998~2018
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N R o DRI A A6 2 T 5 75 K v it b [X 1140 7 P ¢ S B A0 28 7 i ik i T4 o
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TBG R RATII . PUEER, BT SEE R R R R PSR R SeAh, /SN A R
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