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Soil Ecological Environment Quality Assessment in a County of Northwestern Sichuan Province
LIU Chang rong,ZHANG Lizhong, HUANG Shuang bing

(T he institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang 050061, China)

Abstract: The current soil assessment method focuses on the application function of soil, while the ecological environment func

tion is not largely considered. In order to examine the soil quality assessment method in consideration of ecological environment

function, an ecological environment quality assessment index system was developed to evaluate the soil quality of Luding Cour

ty,a typically vulnerable district of ewlogical environment. T he system was based on land use and incorporated the topographic

factors such as slope, aspect, and elevation. GIS, RS, and Analytic Hierarchy Process (AHP) technique were employed to obtain

the thematic maps of evaluation indexes, which were overlaid to generate the soil ecological environment quality map of Luding

County. The results indicated the main factors affecting the soil ecological environment quality in the study area include the

slope, precipitat ion, elevation, vegetation index, and soil texture. The soil ecological environment quality assessment results were

compared with the topography, land use, and ecological environment factors, which suggested that the assessment results are in

accordance with the actual conditions.
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Fig.1 Location of Luding County and satellite image of regional area
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Fig. 2 Index system of soil ecological environment

quality evaluation in Luding County
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Table 1 Judgment matrices of object levels and the corresponding weights of indexes
A Bl B2 B3 B4 BS AL ) At w
B1 (1,1,1,1,1) (4,3,4,3,2) (3,3,4,2,3) (1,1/2,1,2,2) (5,5,4,4,3) (0.34,0.28,0.35,0.35,0.33)
B2 (1/41/3,1/413,1/2) (L, L, 1,1, 1) (3,2,3,4,3) (13,1/31/3,1/3,1/3) (3,4,3,3,4) (0.15,0.15,0.15,0.18,0.18)
B3 (1/3,1/31/412,V3) (V3,1/2,1/3,1/4 1/3) (1,1,1,1, 1) (V51/51/51/4,V/5) (2,3,2,2,3) (0.09,0.10,0.08,0.10,0. 10)
B4 (1,2,1,1/2,1/2) (3,3,3,3,3) (5,5,5,4,5) (L 1L, 1,1, 1) (7,7,7,5,5) (0.37,0.43,0.37,0.31,0.37)
) (0. )

BS (1/51/51/414,1/3) (V3,/4,V3,Y3, V4 (V2,3 /2 1/21/3) (V71/71/7,1/51/5) (1,1,1,1,1

B1 cl1
¢l (1, L,1,11) (3,3,3,2,3)
Cl2 (V3,1/3,1/3U2,1/3)  (1,1,1,1,1)
CI13 (V51/7,1/6,1/3,1/5) (3,1/3,1/4,1/3,1/3)

c12 c13
(5,7.6,3,5)
(3.3.4,3,3)

(LLLL

B2 c21 c22 c23
c21 (1,1,1,1,1) (V3,13,U3,Y2 13 (/3,15 1/5141/2)
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B3 c31 - -
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B4 c4al c42 C43
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€43 (1/3,1/3,1/33,3) (3,3,3,4,3) (L1, 1, 1,1)
BS cs1 - -

(I/3,1/3,1/3,1/41/3)

05, 0. 05, 0. 06, 0. 06, 0. 06

- - (0.63,0.67,0.64,0.52,0.63)
- - (0.26,0.24,0.27,0. 33,0.26)
.11,0.09,0. 0, 0. 14, 0. 11)
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Table 2 The weights of each index and their optimum values determined by the multiple expert decision making
fabr
B

C11 C12 C13 C21 €22 C23 C31 C41 C42 C43 C51
TR UW,Y) 0.21 0. 09 0. 04 0. 02 0. 08 0. 05 0. 09 0.23 0.04 0. 10 0. 05
LR2AW2) 0. 19 0. 07 0. 02 0. 02 0. 05 0. 08 0. 10 0. 26 0.05 0.11 0. 05
LERIW,3) 0.22 0. 09 0. 03 0. 02 0. 05 0. 07 0. 08 0.24 0.04 0. 10 0. 06
LR W) 0.18 0.12 0. 05 0. 02 0. 05 0. 11 0. 10 0. 08 0.04 0.19 0. 06
TRS(W,S5) 0.21 0. 09 0. 03 0. 03 0. 10 0. 05 0. 10 0. 09 0.05 0. 19 0. 06
IRAAE(W:) 0.20 0.09 0.03 0.02 0. 06 0.07 0.09 0.16 0.04 0.13 0.06
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Fig.3 Soil ecological environment quality levels of Luding County
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