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Application of inform ation entropy-based grey clustering
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Abstract Flood disaster loss evalhiation is essentially to evaluate the danage degree caused by flood disaster ac-
cordng to fbod disaster loss evaluaton criterions existing fbod disaster loss evaluatbn index valies and d isaster
loss evaluatbnmodel In view of the canplexiy of the causes and the randanness of the occurrng process of he
fbod disaster we proposed a new grey clustering method by ntroducing the concept of nfomaton entropy into he
conventional grey method A fter constructing a typ ical exponentialw hiten ng we ght functon this new m ethod re-
places the maxmum clusterng coefficent principle by usng the weghted average principle Based on the above
character stic thismethod can effectively solve the “ zew weight” problem, m ake filluse of he smple data and
laigely reserve the nfomaton mplied n the clusteringw e ght by modifying the clusterngweghtw ith the values re-
flected by the entropy Fnally an illistrative exanple was given to verify that this method is smple and reasonable
and can extend applicatbn range of he grey clistering n engmneering
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, i 12~ 15C
180~ 240d 8 00mm, 16. 7 krnz, 694. 4
s 1950- 1990 ( 1966- 1977 s
9184  hm’, 36.%  1950- 1990  4la
77.3  Im’ 11. 1%, kg
20. 3
[ 10] (hm") R( )
1950- 1990 4la ,
Table 1 Gradaton criteron and retum perild of flood disaster n H enan Province of China
/a <2 2~5 5~ 20 > 2
/hm? <46 7 46 7~ 136.7 136. 7~ 283 3 > 28 3
R/ <95 9 5~ 3L0 31~ 85 0 > 8.0
[2] 23 , 2
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Tabk 2 Canparison results betw een evaluaton criterion for san ples of fbod disaster bss and values of grey clisterng
S R S R
1 38 7 7.9 10 1 3006 13 259 1 76 1 30 3,382
2 385 7.8 10 1297 14 200 1 54 4 30 3.028
3 21 6.5 10 1138 15 280 1 83 8 30 3. 480
4 4.2 4.9 10 1 023 16 236 1 67 6 30 3,255
5 36 4 7.4 10 124 17 157 3 38 6 30 2. 701
6 46. 7 9.5 L5 1 500 18 283 3 85 0 35 3.494
7 91. 6 21.7 20 2 152 19 556 9 167 1 40 3. 979
8 60. 4 128 20 178 20 649 5 194 9 40 3.994
9 112. 6 25.2 20 2 291 21 602 3 180 7 40 3. 989
10 56. 2 11. 8 20 1709 22 446 5 134 0 40 3. 909
11 80. 6 17. 6 20 2 009 23 694 9 208 5 40 3. 997
12 136. 7 3.0 25 2 505
3 , [ 11]
2
3 ,
3
Tabk 3 Error analysis betw een evaluaton criteron grades of flood disaster bss and grades of different m ethods
() Po
[Q 01] [Q 0.2] [0, 03] [0, Q4] [Q 0.5] [Q 06] / Mo
34. 78 43 48 60 &7 82 61 95. 65 100 00 02 13. 31
39.13 47 83 60 &7 8. 26 95. 65 100 00 Q21 12. 21
26. 09 34 78 52 17 91. 30 100. 00 100 00 Q24 12. 56
47. 83 56 52 86 % 9. 65 100. 00 100 00 Q 16 8 72
1950- 1990 4la 1950 1954 1956 1957 1963 1964 1975, 1982 1984
9a 9 , 4 4
4
Tabk 4 Evahatbn results of fbod disaster loss samp ks by using diffrentmethods
S R
1950 72 92 9. 900 1 574 1 704 1. 668 1 683
1954 148 13 20. 656 2 156 2 527 2. 311 2 38
1956 203 92 27. 521 2 559 3 046 2. 665 2 651
1957 179 10 24. 858 2 389 2 831 2. 514 2 54
1963 375 46 94. 927 3 726 3 830 3. 531 3 681
1964 301 24 47. 836 3 233 3619 3. 197 3254
1975 141 97 116. 439 3 368 2 553 2.972 3131
1982 279 84 121. 127 3 699 3559 3.51 3 632
1984 172 06 51. 619 2 750 2 789 2. 806 2 897
1 2 2
2
1957 179 1km’, 24.858 , 3 2 ,
2 3 , , 1957

2.54 , 2.389  2.831
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, 1982 279. 84km”, 121.127 3 4 \
3 4 s 3 4 )
1982 3.632 3.51
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(2 , 1950- 1990 41a 9

1963 1982 1964 1975 1984 1956 1957 1954 1950 R

1963 1982 , 1956 1957 1964 1975 1984 , 1950 1954
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