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Fig. 1 Sketch map of Case-Based Reasoning method to debrs flw hazrd asessnent based on rough set
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Tabl I Basic data of base cases of debris flov gullies
4 L) G 4y cs Co ¢ ¢

(x10*m*) (/1008  (lm?) (k) (km) (km /km?) (mm ) (x10*m?) d
1 195. 10 1500 47. 10 12. 00 2.19 23 80 102. 00 75 000 I
2 60. 00 1000 12. 49 6. 00 1. 67 20 50 100. 40 14 000 I
3 12. 00 50 58. 07 13. 75 219 11 20 102.00 3811 I
4 9. 00 50 28. 32 9. 05 2. 80 15 60 100. 40 7 000 11
5 8. 20 13 4.10 3. 80 1. 67 6. 60 82.00 150 11
6 1. 60 20 1.93 2.19 0. 32 4.20 109. 40 72 11
7 0. 40 20 0. 15 .13 0.23 8.20 69. 20 65 11
8 19. 68 30 91. 60 19. 00 2.59 18 50 40.20 12 900 11
9 0. 46 20 0. 75 2.18 0. 98 5.30 40.20 21. 10 11
10 0. 18 20 0. 63 1.92 1. 06 5.10 40.20 11. 00 11
13 0. 09 20 0. 14 0. 98 0. 53 3.57 40.20 1. 20 11
12 4 1. 18 20 1. 07 2.62 1. 28 4.67 40.20 8. 60 11
13 Z1 23. 00 40 35.70 10. 29 1. 40 9.20 87.00 4000 I
14 72 2. 05 30 1. 20 1. 38 1. 43 4.81 43.00 25. 00 I

>

U= {U, U, -, Un} 2 12
, 2
5 C={a, s ¢
s G5, Co O, &), ,
D-{d, dy d5}, , di = dr=
d;= , R=CUD, cND# ¢

2 .-
U/fa)={(1} (238} (45612}, (19
1011}, Ulfer)= ({12}, {34, (56789
10 11 12/
U/fe)={{134 8. {25679 10 12},

(1)), Ua)={({1348), {25679 10
12}, {11})

U/fes)= ({1 3 48], {2361
12}), U/fce)= ({1348}, {2367
12} )}
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1127}, Ulfe)= ({12348}, ({3679}
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2
Table 2 Original decisonmaking table
Uy € ) G G Cs &0 ¢ K} d
u 0 0 0 0 0 0 0 0 0
Uy 1 0 1 1 1 1 0 0 0
Us 1 1 0 0 0 0 0 0 0
Uy 2 1 0 0 0 0 0 0 1
us 2 2 1 1 1 1 1 1 1
Ug 2 2 1 1 1 1 0 1 2
Uy 3 2 1 1 1 | 1 1 2
ug 1 2 0 0 0 0 2 0 1
Ug 3 2 1 1 1 1 2 1 2
U 3 2 1 1 1 1 2 2 2
Uy 3 2 2 2 1 1 2 2 2
) 2 2 1 1 1 1 2 2 2
a s posic-ey) (D)= {12 6 71 72 .
8§ 9 11)=(1yU2)Ur6)Uy8)U/9)UU/11) 71 72 , 21
(2) a Oc,(r) = Az (13.00 4Q 35.7Q 10.29 1.4Q 9.20 87.00Q
card (pos: (D ) ) = card(pos— 1y (D)) 12— 6 _ 0s 4000), 22 A, (2.05 30 1.20
card (U) To12 1.38 1.43 4.81 43.00Q 25.00), (4)
s Qm (AaB)
O¢,(r) =1/ O¢, (1) 71 1(w)
= 1/6 OCS(r) Qm (A, B): rlL .Z_:wi. }\4(61)
=1/ 0c7(r) —-n=
=1/6 9 (r) [o 333x Me )+
=173 8 8
24 0.111%XA(e)+ 0. 111xA(e;) + 0. 111X Aes ) +
' 0.111><)\(67)+0.222><)\(63)]
(o co), 13 40
C={cy o Qi(A, B) = 0.334x 1951 + 0. 111 % 1500
¢ o 5 6/, (3) LW = 35 70 1 40 87 00
0 111>< +0 111=——+ 0 111 x—
0.344 wr=ws =ws=1w- 0. 111, ws = 0.222 w4 =g 710" 219" 102 00"
=0 5 (Cl, Cy C3 Cs5 Cg Cg) 4000&
o 0 222>%500¢
( ) ¢ , =0.1721
& (4) , 71 72
, n=6k=1I=8 : 3
2.4
3
Tabl 3 Siilarity degree beween target cases and base cases
0,(LB) Qx(LB) Q3(LB) Qu(LB) Qs(LB) Qg(LB) Q(LB) Q(LB) Qq(LB) Qu(LB)Q,(LB)Q,(LB)
71 0. 1721 0 2209 0.5049 0. 4427 0. 2789 0. 1321 0. 1058 0. 4608 0. 1199 0.1187 0.0910 0. 1454
Q0 1010 0. 1479 0. 1513 0. 3373 0. 3291 0. 1950 0. 1966 0. 3512 0.2671 0. 1543 0. 3865

72 0. 0767
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Application of Case-based R easoningM ethod to A ssess Debris Flow
Hazard Based on Rough Set

e 1 cee 2
LU Yongjian, LU Y ijian
(1. Institute of Geotechnica lE ngineering, Guangdong University of Tecinology, Guangzhou 510006 China
2.No. 407 Brigade Geoly and M ineral R esources Exp lora tion and Developm ent Bureaw of H unan Province, H uaihua 418000 China)

Abstract To assess debris fow hazard A case-based reasoning model (CBR), canbining w ith rough sef is es
tablished n the paper. The rough set is used to reduce he features of the case and calculate features weights while
the sim ilarity degreem easurement which improves retreval speed and accuracy is used to retreve the sin ilar ca-
ses. Thus the abovemethods can obtan the criticality of debris fbw. In the paper eight factors nchidng the m ax+
mum expulsion anount of debris flaw once occurrence frequency, dranage areg length of hemamn gully relative at
tiude cuttng density maxmum quantity of ranfall in 24 hours and amount of loss sold matter are chosen as the
nflience factors of debris fbw hazard. 14 debris flows of Dongchuan n Yunnan Province and Basu n T bet are ap-
plied to set upmodel of debris flow hazard assessm ent The research shows that the results of debris flow hazard as-

sessm ent are he sane as the practial states and thism ehod is smple effective visual and practical

Key words debris flow; hazard assessment rough set case based reasoning sin ilarity degree m easuran ent



