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Fig. 1 Soil qualiy evaluation factors for Dongguan experim ental field
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Table 1 RI value of 1~ 10 rank matrix
1 2 3 4 5 6 7 8 9 10
Matrix rank
RI 0. 00 0. 00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49
2
Table 2 W eight of evaluation factors
B, B, B
GA
B-A
GA weight
B-A weight
0.308 8 0.5295 0.1617
1 0.75 0.2315
2 0.25 0.0773
Cs 0.387 4 0.1527
Cy GB 0.189 1 0.100 4
Cs G-B weight 0.2352 0.1249
Ce 0.1727 0.090 2
G, 0.1156 0.0613
Cyg 1 0.1617
CR< 0.1, s ,
P, (1) (2) (3)

W= (0.3088, 0.5295, 0. 1617)

Cl=0.01118/2, RI = 0.58



269

3 GIS
CR = CI/RI < 0.1
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Table 3 Ciiteria for soil quality evaluation of Dongguan experimental field
. . I II il v
Rank of soil quality
/
©) <6 6~ 15 15~ 25 >25
°) <22.5 2292.5 202.5~292.5 22.5~ 112.5 112.5~ 202.5
(%) >3 2~ 3 I~ 2 <1
(mg kg™ ) > 20 10~ 20 5~ 10 <5
(mg kg™ ") > 150 100~ 150 50~ 100 < 50
pH 6.5~ 7.5 5.5~6.5 4.5~ 5.5 <4.5
4 3 2 1
1.3.2 ,
( 59 61
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Table4 Subjection of evaluation factors to sol quality
X
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Table5 Comparation between constant weight and variable w eight evaluation results
G C, C, Cy Cs Cq (o Cyq
Evaluation factor Comprehensive
3.68 4.00 3.00 1.32 0. 69 4.00 0.31 3.00 evaluation
0.2315 0.0773 0.2057 0.1004 0.1249 0.0637 0.0348 0.1617 2.7030
0.1723 0.0575 0.1137 0.0747 0.1546 0.0672 0.2396 0.1204 2.304 8
, Arclnfo
DISSOVLE s ) ArcView
Y I 0 om W )6
2 , 1438 703
, 255 6 2 ,
2 I 2
|
17% , 111 )
: IV )
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Fig.2 Map of soil quality evaluation of Dongguan experimental field

6
Table 6 Soil quality evaluation of Dongguan experimental field

wn A W

Rank of soil qualiy ! . i v Total
[3.5,4] [2.5,3.5] [1.5,2.5] (0,1.5)
(hm?) 0.96 77.43 23.72 31.95 134. 06
(%) 7.16 57.76 17.69 23.83 100. 00
(hm?) 0.96 53.76 47.39 31.95 134. 06
(%) 7.16 40.10 35.35 23.83 100. 00
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GIS-BASED SOIL QUALITY EVALUATION WITH
FUZZY VARIABLE WEIGHT

Hu Yueming' Wan Hong—fu2 Wu Zhwi—feng2 Wu Gu—feng3 Li HuaXing'
(1 GIS Lab, South China Agricultural Unwersity, Guangzhou 510642)
(2 Soil and Eaw-Environméal Research Institute, Guangzhou)
(3 Fushan Normal College, Fushan, Guangdong)

Summary

Based on the technique of Geographic Information System and mathematical models,
Dongguan A gricultural Modernization Experimental Field for Red Soil Areas was taken as the
research site for soil quality evaluation. Arclnfo was adopted to data processing, and overlay
analysis to spatial data analysis. Evaluation units were determined by combination of evalua-
tion factors. AHP was applied to judge the weight of each evaluation factor. After evaluation
criteria was fuzzified, variable weight evaluation was carried out. The results were calculated
and mapped by using ArcView GIS software. Difference between results from evaluation
with variable and constant weight was compared and analyzed. Results show that soil quality
evaluation with variable weight is better than with constant weight.

Key words Geographic Information System (GIS), Soil quality, Evaluation, Vart
able weight



