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Table 1 The normalized value of lightning disaster
vulnerability parameters in Hainan

i BAk BUK mRE Ran A

MR AR BUECEC O BUEEEL ToAE
T 0.0000 1.0000 0.1683 1.0000  0.6050
B 0.6086 0.1688 0.0297 0.0201  1.0000
JIF S 0.4347  0.3766  0.0000 0.0518 0.1100
T 1.0000 0.2683 0.1584 0.0461  0.0450
Bytifg 0.4782 0.2683 0.1584 0.0461 0.0450
= 0.3695  0.2597  1.0000 0.1585  0.0200
E 0.4347  0.1904  0.2970  0.0000  0.2450
e 0.3478 0.2164  0.0495 0.1066  0.000 0
N 0.8478 0.0562 0.1287 0.0461  0.2500
A% 0.5652  0.4805 0.6435 0.2334  0.5850
XA 0.6521 0.0000 0.0297 0.5158 0.2500
fE 0 0.5000 0.1688 0.3861 0.0489  0.4450
HYb 0.7608  0.3030 0.6435 0.2536  0.4450
W 0.7391  0.2381  0.5643 0.1786  0.4150
BV 0.5434  0.2380 0.2376 0.1527  0.1400
SR 0.6521  0.3030 0.4851 0.1152  0.6050
¥ 0.6521 0.1688 0.1980 0.0922  0.0000
Bk 0.3913  0.0000 0.1485 0.0432  0.4450
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AN FE SR DL Z
MRYEZ 3 F AU FAE 1) e fH, A5 R AT 3 > FE K
ST RN
y, == 0.494 7x, + 0.595 9x, + 0. 061 4x, +
0.577 6x, + 0.250 5x,,
y, = 0.283 4x, + 0.056 5x, + 0.863 9x, —
0.082 7x, + 0.404 1x,,
yy = 0.231 9x, — 0. 121 8x, — 0. 463 5x, +
0.006 4x, + 0. 846 5x..
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Table 2 Principal component variance,

cumulative variance contribution rate
FFAE(E 2ME SRR/ % RETTRRRE/ %
2.2329 1.1859 44.657 1 44.657 1
1.046 9 0.127 4 20.938 7 65.595 8
0.919 5 0.396 1 18.390 0 83.985 8
0.523 4 0.246 1 10. 467 6 94.453 4
0.277 3 5.546 6 100. 000 0
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Table 3 Three main components of the feature vector

bzt 9 URAER S A 2 RRfEmE 5 3 AR R
FiE KB (v)  -0.494 7 0.283 4 0.2319
LI EIEL (v,) 0.5959 0.056 5 -0.1218
LT B (x5) 0.061 4 0.863 9 -0.463 5
A i Gy PR () 0.577 6 -0.082 7 0. 006 4
NGB TIIEL (x5) 0.250 5 0. 404 1 0.846 5
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Y = 0.446 571y, + 0.209 387y, + 0. 183 900y,.
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Table 4 Model results of lightning disaster

vulnerability in cities of Hainan province
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Fig. 1 Zoning map of lightning disaster

vulnerability in Hainan province
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Abstract

study of regional lightning vulnerability zoning. However, the scholar’s individual bias in judgment of option weight

The analytical hierarchy process ( AHP) is frequently employed to determine the element weights in

during AHP will introduce error to lightning risk assessment model.In order to avoid the potential error brought by
AHP ,we use principal component analysis instead to establish a new type of lightning disaster vulnerability zoning
model , which is then applied to analyze the lightning disaster vulnerability in Hainan province.Five indexes, inclu-
ding thunderstrike density , lightning frequency , economic loss, life vulnerability module , and casualties frequency are
chosen to zone Hainan province in lightning vulnerability.

Key words vulnerability ; lightning earth density ; casualty’s frequency ; variance contribution rate ; principal compo-

nent



