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Study on multi-attribute decision method for treatment of landslide hazard
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Abstract: The treatment of landslide hazard is a complex systems engineering. The selection of its treatment schemes is depended on many factors
such as technology. economics, environment, and risk. Policymakers have preference information on alternatives, and the attribute weight infor-
mation is incomplete. To cope with such decision— making question with incomplete and preference information, a similarity degree— based meth-
od for triangular fuzzy number multi- attribute with preference information on altemmatives is proposed. By using this method, a linear program-
ming model is established firstly, and the attribute weights are derived by solving this model, then, based on a possibility degree formula for com-
paring two triangular fuzzy numbers and a formula for priorities of complementary judgment matrix, a priority method for alternatives is presented.
Finally, the method is applied to the decision— making of Zhafangping landslide in the Three Gorge reservoir area, and a good result is gained,
which shows that the method is feasible and effective.
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Fig. 1 The cross section of engineering geology and
treatment project of Zhafangping landslide
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Table 1 The attribute values of different treatment scheme under different index
fibs F1 2 F3 F4 F5
X [0.92,0.93,0.96] [0.91,0.92,0.94] [ 0.85,0.87,0.90] [0.90,0.93,0.95] [0.95,0.97,0.99]
X2 [ 0.87.0.90,0.94] [0.86,0.89,0.92] [ 0.90,0.92, 0. 96| [0.94,0.97,0. 98] [0.90,0.91,0.92]
X; [ 0.85,0.88,0.90] [0.91.0.94,0.97] [0.90,0.95,0.97] [0.90,0.92,0.95] [0.91,0.94,0.95]
X, [0.85,0.87.0.90] [0.88,0.91,0.95] [ 0. 86, 0. 89, 0. 95] [0.90,0.95,0.99] [ 0. 80, 0. 85, 0.90]
Xs [0.91,0.93,0.95] [ 0. 84, 0. 86, 0. 90] [ 0.90,0.92,0.95] [ 0.89,0.90,0.93] [0.90,0.92,0.95]
X [ 0.86.0.89,0.93] [0.91.0.94,0.96] [ 0.91,0.93, 0. 95] [0.90,0.92.0.95] [0.93,0.96,0.99]
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Table 2 The similarity degree hetween the objective and

the subjective attribute values

S{ ."“._.'f}]) S( r"g,f.-‘g) .\'( f;],!f3) .\'( ridab'-l) s( rfSa”S]
X 0. 815 0. 988 0.926 0. 898 0. 768
X2 0. 869 0. 995 0.939 0. 871 0. 3811
X3 0. 855 0. 995 0. 988 0. 840 0. 825
Xy 0. 941 0. 996 0. 969 0. 836 0.798
x5 0. 855 0. 985 0.927 0. 886 0. 818
X6 0.828 0. 995 0. 996 0. 858 0. 819
R 7) SRAFA T RO ER G R YE(E( =
N

21 = (0.379,0.408,0.433), 2, = (0.388,0.411,0.431),
z3= (0.381,0.405,0.439), z, = (0.389,0.409,0.429),
zs = (0.383,0.398,0.428) .
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