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Table 1 The division factors of the evaluation of mine

debris flow danger degree
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Table 2 Indices and their meanings
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Table 3 A— R judgment matrix
R, Ry R3 Ry Rs R¢ Ry Rg Ro
Ry 1 7 2 3 9 5 4 5 2
R> 177 /5 2 7 1 /5 /3 /3
R; 1/2 5 1 5 7 5 1 /2 1
Ry 1/3 1/2 /5 4 2 1 173 1
Rs 1/9 /7 /7 /4 1 /5 /7 /5 /5
R 1/5 1 /5 1/2 5 1 /4 /2 3
R7 1/3 3 1 1 7 4 1 3 3
Rs 1/5 3 2 3 5 2 173 1 1
Ry 1/2 3 1 7 5 /3 1 1
s A—R m n F=[Ry] nX
, m, i i C D.
Bi= (IR, ) ’ F=1[ Ry]
Jj=1 n>< m [10 11]
Bi= (B, By - B Rij:% (i=1,2+9,j=1,2, -43) @)
’ _ W=[R'j] nXm( 4.
B,.:,,B—’_ 3) 4 Ri.R>. R3. Re. Ry
j; Bi . R4
B=(By, By, - B . , s Ry
. A—R . .
0.85~0. 78, Co
R=1(0.2888, 0. 049, 0. 150, 0. 063, 0. 017, 0. 80 ~0. 75, ,
0.057, 0. 153, 0. 109, 0. 114) <0.70 Rs,
9 . . 1.00
(0. 288)> ~0. 90, ;
(0.153)> (0. 150> 0. 90 ~0. 80,
0.114)> (0. 109)> ; 0 80~ 0 65
0. 063)> 0. 057)> ;
(0.049)> (0.170). .
23 Rs
U . . .
43 .
U= { Y=Lyt uz us, s ump, m s ,
’ m:43; :
V={R1: R>» R3, 5 Ry} 1.00~ 0. 80,
; 0.80~0.73
0.73 ~0. 65,
4= (Rij» Rop Rsjp =+ Ry)" G=123 o m) 0. 65 ~0. 50, <<0.50.
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Table 4 Fuzzy matix after standardizing of the 43 mine debris flow gulies and the 8 division factors

4

43

8

R R, R3 R4 Rs R¢ R7 Rg R9
1 0 012 Q0 019 0 958 1. 000 0 933 0993 0 000 0 813 Q0 379
2 0 011 0 021 0 057 1. 000 0 933 0 959 0 007 0 813 0 241
3 0 015 0 018 0 057 1. 000 0 867 0 959 0 022 0 813 0 379
4 0. 009 0 039 0 174 1. 000 0 867 0. 870 0 055 0 781 0 379
5 0 003 0 113 0 133 1. 000 Q0 778 0 959 0. 069 0 844 Q0 345
6 0 010 0 162 0 104 1. 000 0 778 0. 000 0 285 0 875 0 310
7 0. 009 0 062 0 131 0 952 1. 000 0 719 Q35 0 938 0 552
8 0. 085 0. 079 0041 0 952 1 000 0. 740 0 41 0. 398 0 483
9 0 033 0 072 0 048 0 952 1. 000 0 205 0 583 0. 969 Q0 379
10 0 027 0 070 0 095 Q0 794 0 689 0 925 Q0 59 0. 750 0 345
11 0 092 0 031 0 074 0 794 0 689 0 925 Q0 59 0 750 0 345
12 0 428 0 003 0 053 Q0 794 0 644 0 993 0 612 0. 750 0 207
13 0 039 Q0 018 0 124 Q0 794 0 622 0 925 0 633 0 750 0 276
14 0 042 0 037 0 025 Q0 794 0 511 0 993 0 640 0. 750 0 379
15 0 111 0 020 0 029 0 794 1. 000 0 959 Q0 65 0 781 0 483
16 0 251 0 015 0. 000 Q0 794 1 000 0. 959 0. 669 0. 906 0 517
17 0 026 0 028 0 168 0 635 0 511 0 938 0 935 0 438 0 310
18 0 127 0 004 0 092 0 635 0 533 0 986 0 927 0373 0 310
19 0 058 0 022 0 053 0 635 0 667 0. 856 0 885 0 156 0 310
20 0 077 0 008 0 041 0 635 0 644 1. 000 0 912 0 031 0 276
21 0 252 0 010 0 109 0 635 0. 556 0 959 0. 906 0 094 0 276
22 0 031 0 026 0 082 0 635 0 444 1. 000 0 912 0 031 0 276
23 0 122 0 038 0051 0 635 0 422 0 989 0 921 0 250 0 310
24 0 037 0 121 0173 Q0 000 0511 0 822 0 787 0. 000 0 379
25 0 320 0 020 0 194 0 000 0 511 0. 989 0 830 0 063 0 448
26 0 049 0 030 0061 0 000 0 511 0 989 0 839 0 156 0 517
27 0 028 0 013 0 034 0 000 0 644 0 993 0 846 0 313 0 690
28 0 025 0 011 0 050 Q0 000 0 644 0 993 0 853 0 344 0 724
29 0 011 1. 000 1. 000 0 000 0 622 0 959 0 868 0 344 Q0 793
30 0 062 0 010 0 063 Q0 476 0 622 0 959 0 882 0 375 0 966
31 0 018 Q 519 0 300 0 476 0 622 0 993 0 889 0. 406 1. 000
32 0. 7888 0 071 0111 0 476 0 644 0 925 0 911 0. 438 0 862
33 1. 000 0 065 0 200 0476 0. 667 0 979 0 921 0. 469 0 828
34 0 052 0 085 0 120 0317 0 511 0 993 0 921 0. 406 0 207
35 0 596 0 000 0 043 0317 0 489 0 993 0 921 0. 406 0 207
36 0 132 0 042 0 057 0317 0 111 0 993 0 957 0 313 0. 000
37 0 930 Q0 012 0 056 0476 0 533 0 959 0. 986 1. 000 0 483
38 0 000 0 020 0 056 Q0 476 0 533 0 959 1. 000 1. 000 0 483
39 0. 008 0 015 0 092 0 476 0 533 0 959 1. 000 1. 000 0 483
40 0. 008 Q0 115 0 139 Q0 159 0 333 0993 0 576 0938 0. 655
41 0. 062 Q0 015 0. 069 0 159 0 333 0993 0 583 0 938 0 621
42 0 036 0 023 0 060 0159 0 156 0 959 0 597 0 844 0 552
43 0 005 0 062 0 080 Q0 159 0 111 0 651 0 8027 0 844 0 552




216

20

R 0. 308, 0. 562, 0. 418, 0. 428, 0. 366, 0. 363, 0. 334,
W (13 0.347)
C=R°"W &) ) s
C: (Cly C29 C3a 'Cn) :> O 430
C=1(0. 280, 0. 263, 0. 281, 0. 294, 0. 29, 0. 277, 0. 362, ,0.420~0.354 , 0.353~0. 308
0. 396, 0. 347, 0. 351, 0. 364, 0. 448, 0. 354, 0. 402, , 0.307 ~0. 261 ,<0.261
0. 39, 0. 455, 0. 362, 0. 374, 0. 337, 0. 316, 0. 373, 43
0. 301, 0. 321, 0. 261, 0. 372, 0. 2%, 0. 324, 0. 334, 5 43 ,
0. 528, 0. 409, 0. 467, 0. 626, 0. 704, 0. 337, 0. 472, , ,
43
5 43
Table 5 Division degree of danger on the 43 mine debus flow gullies
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Fuzzy Comprehensive Evaluation on Disastrous

Degree of Mine Debris Flow
—Taking Shenfu-Dongsheng Coal Field as Example

ZHANG Li-ping and TANG Ke-li’
(1. Department of Resource Sciences, College of Resowce and Environment Sciences, Zhgjiang University, Hangzhou, 310029 China;

2. Insitiute of Soil and Water. Conservation, CAS & MWR, Yangling Shaanxi, 712100 China)
Abstract: The comprehensive evaluation of mine debris flow disastrous danger degree is aimed at human being community
and economical activity center. In the region of population rare, the same kind and intensity degree of debris flow, the
disastious danger degree differs from in the region of population crowded and ecomomical center. Based on the idea, we
abide by three basic theory of region division law and economical geogrophical and economy , and work out five basic
principle. According to mine debris flow forming reasors and effect degree on mine region development, combining reality
situation of Shenfu-Dongsheng mine region, we select out dominant factors of 9and mine debris flow sample gullies of 43,
and go on fuzy comprehensive evaluating in operational research principle.The results show that dominant factors of 9 is
order of loose solid accumulating materials reserve capacity™ distance away from mine region center> gully drainage
information dimension™ minerals resource exploiting ways and scale> distance away from traffic wute net™> precipitation
> compratively distance between mine debris flows™ drainage area™ materials composing proportion. And danger degree
is divided into 5 grades that they are most disastrous danger district, disastrous danger district » middle danger district,
light danger district, nearly without danger district. There are mot nearly without danger district in mine debris flow

sampling of 43 because they all are more activity mine debris flow gullies.

Key words: mine debris flow; causing disastrous degree; Shenfu-Dongsheng coal field; operational research; comprehensive

evaluation.



