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8105 10.22 36.93 1.2175 0016 9.57 53.69 1. 2495
8303 13.99 38. 66 1. 2593 0103 11.58 59.50 1. 3439
8309 11. 18 47.92 1. 5893 0107 9.81 34.18 1. 1503
8410 11.35 54.08 1. 3580 0307 12.38 54. 60 1. 2516
8521 10. 61 35.25 1.2312 0312 11.32 42.06 1.5014
8616 17. 88 53.73 0. 8523 0313 9.45 31.83 1. 5766
8710 12. 17 31. 68 1. 0576 0320 10. 29 43. 06 1. 1903
8805 11. 87 57.45 1. 3907 0518 17.31 61.17 0. 9350
8823 10. 84 53.79 1. 0253 0601 14. 4 53.49 1. 0228
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8908 13.87 56. 10 1.2358 0814 12. 84 64. 08 1. 4585
8926 11.99 52.86 1. 1095 0906 8.49 50. 57 1.1977
9106 10. 84 49.59 1. 4160 0915 11. 05 49. 87 1.7538
9107 13. 60 53.35 1. 1494 1002 10. 16 50. 53 1. 3453
9108 14.30 52.42 1. 0890 1003 11. 65 56. 88 1. 4652
9111 14. 02 50. 55 1. 2755 1117 12. 08 61.35 1. 0468
9204 12.13 39.41 1. 4055 1208 13.72 49. 14 1. 5811
9205 8. 456 55.38 0. 8878 1213 14. 85 53.54 1. 1443
9302 12. 47 60. 50 1.2559 1311 19. 50 63.51 1. 0937
9309 11.83 64.37 1. 1833 1319 12. 81 49. 11 1. 5509
9315 10.20 57.63 1.3582 1409 18.30 64. 31 0. 9605
9316 9.83 57.09 1. 4915 1415 11. 39 56. 83 1. 6221
9318 17.87 47.23 0. 9394 1510 9.39 10. 45 1. 5687
9509 10. 61 62.97 1.228 1522 14. 02 59.99 1. 0378
9612 9.527 45.77 1. 1998 1604 10. 25 40.92 1.3192
9615 8.81 72.24 0. 5405 1621 12.34 46. 44 1. 1769
9903 8.53 48.42 1. 1378 1622 10. 69 34.07 1. 2035
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R 4 b, ST 7 g = A7 a2
W, BB M N B RSEATHES], R LA
4 MLR 5 BPNN #8196 5 B2 B LR R,
1M ELM [AlJ925 58 5 R 28 B S 1 #2E, fAAE
A5, Horp MLR il BPNN 45578 (1) 5F- 15 466 %ol 15
24904 0.176 1 F10. 152 5, 1 ELM (13535 44 %F
R2M0.078 7, & =FH P HAK; MLR F1 BPNN
LG PLBE 43501k 82. 3% Fi1 83.57% , 1fif ELM ()48
GBI R88. 7% , J==F " im. Bk, MXT 48
A RBEAS XU (8L [T A Rk, M BR 2% 2T L
PRI B T 22 J0 2% 1 0] S B 760 T BP At 255 ) 445 458
A 3R RA X =FASRNE REER XS 6 A~ &
I EASOR S F A Al e, E e
48 A A A ) A A (1] =5 U S T 265 49 13k
FEAS A ¢ 5 LR i 6, s T 0 435 SR I A )1 ke AR
W, 49 AR AR R g 1 [] I AR Y Sk 7T 26 50
AR 1 9 KBS, Mt E T2, |
T 5EEE 54 DREA, = FhAS[R] 7 45 20 i1 Ft
R NAEWER 3 U, #£ 3 &5 H MLR
BPNN Fl ELM =Fp A6 Jr ik X G 6 4~ 6 KAFEAR %K
RS AT T 25 5, AP RT DL & B MLR i
MR R Ee AN AR, UGO8 B B ik, [y B ik
il W ETER G, BPNN 7F TEA B H A IEL M
WESFRE ST, KR P 54 2 R 2 b MLR U 2
Fo4F; ELM 5 55 SN0 Fh 7 v 40 He S0 R R A 5 8
EMHETE, &R E] 92.82% , P34 X
R2E HA 0.059, ELM Bk S e TR EMs
TR L, WAL TR B RS R A & ou R
HZ RS 2 0 BB R B B )2 AR 2ot i 1
(BN AR BEAL = A, U ZRad R vt e R
FeU i J2 A 28 50 Bk BORE 52 e F00 A R, ead
LRSI LA SSCR XT IE, AR & E ML
TEANECR 29, A T A b T X XU Aok 4 T
FIE M, BATFEIFELS H T 6 6 KUK EFEA R T

MR (F5)
%3 MLR, BPNN #1 ELM 3t/5 6 4 & KK = B KU RE i {2
T 5 R

ELEIRE IR S MLR BPNN ELM
1415 1.6222  1.2278  1.2328  1.4027
1510 1.5687  1.4194  1.5702  1.5835
1522 1.0378  1.1841  1.2328  1.0977
1604 1.3193  1.2991  1.2328  1.3191
1621 1.1769  1.2536  1.2329  1.2351
1622 1.2035 1.3183  1.2328  1.2021
LA % - 85.73 86. 31 92.82
SRR - 0.1503  0.1262  0.059

M3 FIES ATLIE S, ELM X5 6 4 XK
XU 1) T B 5 0 A R e M iR, RN
1510 2, 1604 2 F1 1622 2 & JU RS 5 (5L 14 T )
b, XA E KRS AE 2 oA 1.568 7, 1.319 3
M11.203 5, ELM XFEATT A9 FUE 435 4 1. 583 5,
1.319 1 fi1 1.202 1, 58450 Ew i, EXF
1415 5 1522 51 1621 2 & KR 45 (8 1 7510
b, X =AE KRS E 3 1.622 2 1.037 8
1176 9, ELM X EATT A FUE 435 4 1. 402 7 |
1.097 7 F11.235 1, . MLR F1 BPNN ()i 0 (i o
B A gE R, hIb Ui, BB 2R 2] HLA R AR Xt
A IR XU i (5L G T b e 22 50 28 A [l ) A Y
1 BP i1 22 (o0 2 BG4 o 4 (P fE

3 H5iE
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i IR BRI T 1981 — 2016 4F 54 A~ 15 KA 3 AU ik
{8, 455 KBRS M B E S0 A, R RURS i (B
X N7 56 B R 5 Ko
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Research on Extreme Learning Machine-Risk Entropy Prediction
Model of Typhoon Disaster in South China

LU Yaojian', LIU Hexiang'* and WANG Meng'
(1. Academy of Mathematics and Statistical Sciences, Nanning Normal University, Nanning 530001, China;
2. Guangxi Key Laboratory of Marine Disaster Research in Beibu Gulf, Qingzhou 535000, China)

Abstract; Combined with the generalized fuzzy entropy principle and fuzzy c-means clustering method, the
risk entropy model of typhoon disaster in South China is constructed. The risk analysis of typhoon disaster in South
China is carried out and its distribution is discussed. The relationship between disaster condition factor, disaster
source factor and disaster risk entropy of typhoon disaster in South China and the degree of their influence on risk
entropy are discussed by means of grey relational analysis. A nonlinear regression model based on extreme learning
machine was established. The relationship between risk entropy and disaster condition factor and disaster source
factor was further discussed by using multiple linear regression and BP neural network as the compared group. The
results show that the entropy value of typhoon disaster risk in South China is normal distribution, which is related to
the disaster situation. The grey relation degree of the factor and the disaster-causing source factor is 0. 7162 and
0.7949, respectively, and the influence of the disaster factor and the disaster-causing source factor is large; the av-
erage absolute error of the risk entropy value of the South China typhoon disaster, which is predicted by the built
limit learning machine model, is 0. 059, and the fitting goodness is 92. 82% . The results of this paper are com-
pared with the predicted results of the conventional multiple linear regression and the BP neural network method.
The results show that the risk entropy of the South China typhoon is predicted by the built limit learning machine
model, the performance of the method is better than that of the conventional multiple linear regression and the BP
neural network.
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