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Lightning Disaster Vulnerability Zoning Model

Research Based on Composite Evaluation

ZENG Jinquan ZHANG Yefang WANG Yingbo

Fujian Lightning Protection Center, Fuzhou 350001

Abstract: Taking lightning density, incidence of lightning disaster, lightning disaster economic loss rate
and the rate of lightning disaster damage as the lightning vulnerability assessment indices, we employed
the analytic geometry of linear equation to standardize data and the AHP anlysis method to modify the in-
dex data, and finally utilized the cluster analysis to the total value of the vulnerability for a more rational
and scientific classification, with Fujian Province as an example for the new model. The results show that
the composite evaluation of model calculations is much better mathematically than other methods, and this
method can detailedly and completely represent the relation between indices of lightning disaster vulnera-
bility zoning and the combined effects of indices on lightning disaster vulnerability.
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Tablel Indices of lightning disaster vulnerability zoning evaluation
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Table 2 Standardization of lightning disaster vulnerability index computation of Fujian Province

NG D) N, N E L 2 N, N E L
KR 3.89 0. 05015 0.01269 0.00304  JHTEH  6.22 0.11377 0.10833 0. 00287
bR 3.74 0.01605 0.00436 0.00412 WH 4,42 0.03326 0.07209 0.0051
WMH 5,01 0.09779 0.09709 0.00479  flifFE  6.19 0.02534 0.0368 0.00496
LR 4008 0.03037 0.02852 0. 00467 LR E 5,84 0.01576 0. 08959 0.00302
LR %= 4.9 0.03515 0.23095 0.01017 i E  6.56 0.11335 0.14022 0. 0009
MEfEE 4.85 0.01264 0.01601 0.00281  HZ2EH 4,74 0.13911 0.07598 0.00919
[E] 7% KL 6.38 0.01974 0.0224 0.00613  HyLTH  3.15 0.18169 0.27933 0.02635
PR 2,33 0. 06453 0.0242 0.01076  FZTi 5.28 0. 03391 0.18251 0. 00639
KR 6.13 0.00802 0.01475 0.00089  INTH  4.87 0.03207 0. 34967 0.00713
KIiTR  7.79 0.03291 0.01874 0.0029 AT 4.25 0.22751 0.54286 0.04233
MEREE 6,68 0. 03082 0.09127 0.00116  KHFEH  6.42 0.01515 0.05689 0.00138
Jesii 6,67 0.04841 0.08645 0.00074  KMEE  6.62 0.07146 0.09306 0.00218
L 772 0.03091 0.02079 0.00278  #FEH  6.24 0.17243 0.10589 0.00117
RTHE 7.04 0.027 0.063 0.00114  HiRE  5.68 0.09479 0.06672 0.00134
AKEH  7.28 0.06253 0.04766 0.00135  HAEHE  6.88 0.03335 0.11029 0.00117
WEWd 7.1 0.06218 0.06052 0.00034  THLE  7.62 0.0966 0. 06401 0.00294
BRI 5,88 0. 04496 0.0874 0.00231  WHWE  6.58 0.06412 0. 05696 0. 00055
HEFELR  6.61 0.01747 0.048 0.00045 =BT 6.14 0.26667 0. 32249 0.0026
AT 6.91 0.00664 0.02455 0. 00024 R 6.7 0.05014 0.08953 0. 00056
#HT 6.13 0.02072 0.01902 0 #HTH 616 0.04691 0.03343 0. 00065
MEH 601 0.03647 0.05621 0.00038 k%  6.81 0.0595 0.19811 0.0051
HIRE  6.26 0.0198 0.04331 0 JLEH 6.93 0. 04409 0.04171 0.00263
ki 6.51 0.03612 0.1066 0.0014 BEI1H 415 0. 00574 0.00319 0.00127
Mg E  5.99 0.10994 0.26923 0 K8 6.2 1. 2688 0.21763 0. 00877
MEH 5,84 0.02788 0. 03009 0 HKINE 3.4 0. 6483 0. 20536 0.01208
®F 6.87 0. 14236 0. 12566 0.0025 tedrH 7,09 0.01901 0.02913 0. 00076
e 5.87 0.01809 0.00793 0.01543  Jeigihi  4.51 0.02926 0.08447 0.00798
e 5.1 0.02162 0.05969 0.00459  FEREE  6.62 0.02153 0.01979 0
WHE 616 0.01551 0.17374 0.00293  FHEIE 5,97 0.0189 0.01419 0.00043
T 4.93 0.01502 0.01983 0 mHE 448 0.05832 0.13485 0.01201
FrE 621 0.03366 0.05188 0.00202  WEJE 4.73 0.03332 0.08178 0.00252
HTH 6.4 0.04072 0.0312 0.0014 WM 5,71 0.88328 1. 64874 0.01792
EWAE 375 0.0338 0.0389 0 WEH  3.93 0.02485 0.04417 0.00321
Mo 5.32 0.13206 0.07545 0.00181
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Table 3 Computation of integrated lightning disaster vulnerability of Fujian Province
X 33, R X Jak R [X 45, R [X. Jak R [X 45, R
KR 0.1291 K E B 0. 3493 R 0.29 SR 0. 2507 i 0.1275
B 0.1185 T 0. 333 TAET 0.1751 1 Wi T 0.4656 K#H 0.5477
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R IR0 M 7 1 Xk 4% £ vl i WL K B 0 25
B BUE AT VA 26 LUK R B 25 A S A A () ) U 2

B 2505 MNEAE 9 00 7 i W iR 7y KB K =5,
HAARINER 4 R R4 R

R4 EEEEEREFHRERIRBREIMER

Table 4 Cluster analysis of lightning disaster vulnerability zoning in Fujian Province
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Fig.1 Comprehensive distribution
of lightning disaster vulnerability in

Fuyjian Province in terms of county
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Fig. 2 Comprehensive distribution of

lightning disaster vulnerability in Fujian

Province in terms of city and prefecture
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Fig. 3 Comparison of standardized methods
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