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Abstract: The analytic hierarchy process (AHP)method is used to assess three sub—systems—rock, soil and water—that influ-
ence the quality of the geo—environment of the Sanjiang plain. By analyzing the major factors that define the three sub—systems,a
hierarchical structure model of the sub—system and a quality index mathematic model are constructed and the quality indices of
the three sub—systems are obtained. Then the geo—environmental quality of the three sub—systems is assessed with the AHP and
index model.On that basis, an integrated hierarchical structure model and a mathematic model for the systematic quality assessment
of the geo—environment are constructed and the geo—environmental quality index is calculated.Finally the quality of the study area
is evaluated. The results show that on the whole the geo—environmental quality of the Sanjiang plain is good.
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Fig.1 Falling factorial structure model
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Fig.2 Hierarchical structure model for the quality

assessment of the rock environment sub—system
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Table 2 Summary of RI values

Mg 1 2 3 4 5 6

7 8 9 10 11 12

BE 0 0 052 08 1.12

1.26

1.36 1.41 146 149 152 154
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Table 3 Weighting of C,, C,, C; and C, by layer D

C-D C—D
C, D, D, D; p,@ G, D, D, D, p,"
D, 1 1/3 3 0.33 D, 1.0 3 5 0.51
D, 3 1.0 3 0.54 D, 1/3 1.0 6 0.41
Ds 1/3 1/3 1.0 0.13 Ds 1/5 1/6 1.0 0.08
CR=0.03 CR=0.05
C,—D C,—D
G, D, D, Ds P, C, D, D, D, P,
D, 1 0.25 3 0.31 D, 1 0.2 3 0.25
D, 4 1 3 0.57 D, 5 1 5 0.66
D, 1/3 1/3 1 0.12 Ds 1/3 1/5 1 0.09
CR=0.09 CR=0.03
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Table 4 Composite weighting of layer C by layer D

C ,7=0.13 ®,'=0.39
D p," P,
D, 0.33 0.51
D, 0.54 0.41
D, 0.13 0.08

5 9=0.23 ,7=0.25
0, @= PW.P=p.®
P, p,®
0.31 0.25 0.38
0.57 0.66 0.52
0.12 0.09 0.10
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Fig.3 Geological conditions of the rock environment
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Fig.4 Hierarchical structure model for the quality

assessment of the soil environment sub—system
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Table 5 Composite weighting of layer A by layer D

A w,?=0.5 ,?=0.5
w:Pu) . w(z)
D p“(S) PC(S)
D, 0.93 0.38 0.65
D, 0.06 0.52 0.29
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Table 6 Principle of classification of intensity indices
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Table 7 Criteria for environmental

quality classification
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Fig.7 Geological conditions of the water environment
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Table 8 Areas occupied by the districts
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Fig.5 Geological conditions of the soil environment
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Fig.6  Hierarchical structure model for the quality

assessment of the water environment sub—system
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Fig.8 Hierarchical structure model for the integrated quality assessment of the geo—environment
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