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Fig.1 Distribution of annual mean thunderstorm days
in Beijing during 1995—2005 (unit:d)
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Fig.2 Distribution of lightning disaster frequency
in Beijing during 1995—2005 (unit:a™*)
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Table 1 Evaluation indices of lightning disaster
vulnerability for eighteen connties in Beijing
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4 d BATT B/010° A

/(K-a™t) km™2) km~2)
R 27.73 3.84 193.19 2.87
X 27.73 3.84 235.45 2.70
#£#XK 27.73 2.78 56.34 2.62
HEREX 27.73 2.91 109.18 3.27
BHE 30.45 3.45 24.58 0.56
*RK 31.55 3.27 10.88 0.41
AWK 31.55 0.36 21.56 0.59
BREX 31.09 4.73 26.56 0.58
M%WE  32.36 0.27 0.27 0.02
BlRX 27.91 1.64 1.05 0.04
MR 24.64 2.55 1.43 0.09
B XX 28.00 0.73 2.26 0.07
B¥K 31.27 1.45 1.36 0.06
ANKE  25.73 1.27-  1.33 0.07
FEX 31.09 0.64 0.87 0.04
FEK 34.00 0.91 0.23 0.02
=8 35.82 1.27 0.31 0.02
EKE 33.00 0.73 0.18 0.01
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Table 2 Classification standard of indices for lightning disaster vulnerability evaluation in Beijing

WA bR #H&#(1.0) #1(0.8) #$(0.5) 15(0.2)
BRAKA >31.4 29.2~31.3 26.8~29.1 <26.7
ERREFEE/(K-a"1) >3.37 1.56~3.36 0.83~1.55 <0.82
BHFMEBH /(T T -km™?) >41.46 41.45~1.86 1.85~0.600 <0.59
S RE%K/(10° A km™?) >1.62 0.09~1.61 0.08~0.04 <0.03
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Table 3 Comprehensive vulnerability evaluation of
lightning disaster for eighteen counties in Beijing
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ER EBEKE LWk 4A%E#A
BE iy omE EROT BRI i
/d /(Kea!') Jockm™?) Ackm™?)

ARK 0.5 1.0 1.0 1.0 0.875
(it 58 0.5 1.0 1.0 1.0 0.875
BXK 0.5 0.8 1.0 1.0 0.825
HRAK 0.5 0.8 1.0 1.0 0.825
R 0.5 1.0 0.8 0.8 0.775
EF:174 1.0 0.8 0.8 0.8 0.850
BRUR 1.0 0.2 0.8 0.8 0.700
BEKX 0.8 0.8 0.8 0.8 0.800
MLBRE 1.0 0.2 0.2 0.2 0.400
BUX 0.5 0.8 0.5 0.2 0.500
AME 0.2 0.8 0.5 0.5 0.500
/344 0.5 0.2 0.8 0.5 0.500
E¥K 0.8 0.5 0.5 0.5 0.575
KHR 0.2 0.5 0.5 0.5 0.425
FEX 0.8 0.2 0.2 0.5 0.425
RER 1.0 0.5 0.2 0.2 0.475
=g 1.0 0.5 0.2 0.2 0.475
ExKE 1.0 0.2 0.2 0.2 0.400
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Table 4 The vulnerability zoning of lightning
disaster over Beijing

BRESE LB

152 1 X ERE,TEBR, KN, FER
HHHRE FEX,BZH XX EMX, 5 IK
WEHKX BER,BVPX, BHK, FRUK
BESEHAK X, FRR, RXR FRAK,F4K

41.0°N

40.8

40.6

40,4

40.2

40.0

39.8

39.6

19.4

116.3 116.7 117.1 1I7.5°E

115.5 115.9

B3 ARMTEFEXESHEXUE

Fig.3 The vulnerability zoning map of
lightning disaster in Beijing
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Vulnerability Analysis, Evaluation and Vulnerability Zoning
of Lightning Disaster in Beijing

Guo Hu Xiong Yajun

( Beijing Meteorological Observatory, Beijing 100089)
Abstract

Based on the lightning disasters, thunderstorm days, economic and population data of eighteen counties in
Beijing during 1995—2005, vulnerability analysis, evaluation and vulnerability zoning of lightning disaster are
made. The analysis on spatial distribution of annual mean thunderstorm days in Beijing shows that there are
more thunderstorms in the north than those in the south, and more thunderstorms in the west than those in the
east. The thunderstorm activities in Miyun district are the most, whose annual thunderstorm are more than thir-
ty-five days. The least thunderstorm activities exit in Tongzhou district, whose thunderstorm days are less than
twenty-five. The study on spatial distribution of lightning disaster frequency indicates that more lightning disas-
ters occur in the city zone and near the suburb than in the remote suburb. There are more dwellers in the city
zone and near the suburb than in the remote suburb, and regarding GDP (gross domestic product) the former is
more than the latter. It suggests that the thunderstorm activity is not the only cause for lightning disaster in Bei-
jing. The lightning disaster might also relate with the population density and the economy in the disaster area.

The vulnerability of lightning disaster might include two factors at least: the criticality of the disaster and
the frangibility of the disaster area. Therefore, four indices are selected to evaluate the vulnerability of lightning
disaster in Beijing. They are annual mean thunderstorm days( M), lightning disaster frequency(P), economic
vulnerability module(D) and vital vulnerability module(L). M is used as a measurement of nature thunder-
storm activity in Beijing. P is historical lightning disaster frequency. D and L are used to scale the economic
and population characters of disaster areas respectively. Firstly, the four indices are classified into four degrees
with a given value as follows: the extreme high degree is 1.0, the high degree is 0.8, the intermediate degree is
0.5, and the low degree is 0.2. Secondly, the comprehensive vulnerability evaluation index of lightning disaster
is obtained by adding the degree values of the four indices. Then the comprehensive vulnerability evaluation in-
dex for the eighteen counties is also graded as four degrees, which are defined as the maximal damageable area,
the high damageable area, the medium damageable area and the low damageable area. Finally, vulnerability zon-
ing of the lightning disaster is obtained based on the vulnerability degree values of the eighteen counties in Bei-
jing. The result shows that the city zone and Fengtai district belong to the maximal damageable area. Haidian
district, Chaoyang district, Changping district and Shijinshan district belong to the high damageable area. Yan-
qing district, Daxing district, Mentougou district and Pinggu district belong to the low damageable area. The
rest districts belong to the medium damageable area. Scientific basis might be provided for the planning of re-

gional prevention and reduction of lightning disaster in Beijing.

Key words: lightning disaster; evaluation index; vulnerability degree



