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Fig.l Distribution of “S” model curve and

uprising half trapezoid
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Fig.3 Distribution of parabola and trapezoid
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Fig.2 Distribution of reverse “S” model curve
and falling half trapezoid
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Table 1 Index value and weight of evaluation factors
it +REEE B Biie HRRE HYESE BAASE ENSIA R #EEAE BT KERE

B30  Thickness Slope Sall BWE  Content of Content of Content of Content of Depth of
Unit of soil Gradient texture Depth of  organic atkali— rapidly rapidly  underground
layer ) (%)  obstacle matter hydrolyzed available  available water
(m) honizon (g kg") nitrogen  phosphorus  potassium (m)
(m) (mgkg) (mgkg) (mgke™)

0.201" 0.170 0.148  0.128 0.110 0.061 0.053 0.047 0.082

1 0.55 <2° 17.23 0.55 6.96 43.31 3.75 76.16 >5
2 0.55 €2° 17.23 0.55 6.96 43.31 3.75 76.16 >5
3 0.55 2°,6°1] 17.23 0.55 6.96 43.31 3.75 76.16 >5
4 0.55 %, 6°1] 17.23 0.55 6.96 43.31 3.75 76.16 >3
5 0.55 ©°, 15°] 17.23 0.55 6.96 43.31 3.75 76.16 >5
6 1.10 <2° 26.15 x 8.96 52.23 477 90.07 >5
7 1.10 <2° 26.15 x 8.96 52.23 4.77 90.07 >5
8 1.10 @ ,6°1 26.15 x 8.96 52.23 4.77 90.07 >5
9 1.10 2°,6°] 26.15 x 8.96 52.23 4.77 90.07 >5
10 1.10 6°, 15°] 26.15 X 8.96 52.23 4.77 90.07 >5
11 .10 (15°, 25°]  26.15 x 8.96 52.23 477 90.07 >5
12 1 50 <2° 2423 x 10.10 59.10 6.64 87.55 1.5
13 1.50 2°,6°] 24.23 x 10.10 59.10 6.64 87.55 1.5
14 0.10 6", 1571 8.49 0.10 8.20 36.70 230 50.46 >5
15 0.10 (15°, 25°] 8.49 0.10 8.20 36.70 2.30 50.46 >5
16 0.40 2°,6°] 13.43 0.40 6.30 33.80 2.70 65.14 >5
17 0.40 6°, 15°] 13.43 0.40 6.30 33.80 2.70 65.14 >5
18 1.50 <2° 37.73 0.50 10.26 50.05 4.58 98.64 3~5

1) N EKEARE.
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Table 2 Critical value of evaluation factors

38 ¥

TREE BB Fi  EREERE AUASE BEXIE ZANSR ENEIR ATRER
Thickness of  Slope Soil Depth of Content of Content of Content of Content of Depth of
soil layer gradient Texture obstacle organic  alkalihydro—  rapidly rapidly  underground
(m) ) (%) horizon matter lyzable available available water
(m) 8 kg-') nitrogen  phosphous  potassium (m)
(mgkg™) (mgkg™) (mgkg)
1.00 2° ~15° 20~40 1.00 15 100 30 120 2

23 FMATERNERRMES THFERES T EN

Table 3 Dependence degree of evaluation factors and indexes for integrated evaluation of soil quality

W tREEE HE Fi RBEEEAIASEESEEITE ENSSE EXEIR R TKER Z4W
BAJT Thickness Slope Sol  Depth of Content of Content of Content of Content of Depth of #H#¥

Unit of soil gradient texture obstacle organic alkalihy- rapidly rapidly  underground Synthesis
honzon matter drolyzable available  available waler  evaluation
nitrogen  phosphorus potassium index
1 0.55 1 0.86 0.55 0.46 0.43 0.13 0.64 1 0.62
2 0.55 1 0.86 0.55 0.46 0.43 0.13 0.64 | 0.62
3 0.55 086 0.86 0.55 0.46 0.43 0.13 0.64 1 0.60
4 0.55 08  0.86 0.55 0.46 0.43 0.13 0.64 1 0.60
5 055 043 0.86 0.55 0.46 0.43 0.13 064 | 0.53
6 1 | 1 1 0.60 0.52 0.16 0.75 1 0.81
7 i 1 1 1 0.60 0.52 0.16 0.75 1 0.81
8 1 0.86 1 1 0.60 0.52 0.16 0.75 1 0.79
9 1 0.86 1 1 0.60 0.52 0.16 075 1 0.79
10 1 0.43 1 | 0.60 0.52 0.16 0.75 1 0.70
11 1 0 1 1 0.60 0.52 0.16 0.75 1 0
12 1 { 1 | 0.67 0.59 0.22 0.73 0.75 0.82
13 1 0.86 1 1 0.67 0.59 0.22 0.73 0.75 0.80
14 0.1 043 043 0.1 0.55 0.37 0.08 0.42 1 0.26
15 0.1 0 0.43 0.1 0.55 037 0.08 042 1 0
16 0.4 086  0.67 04 0.42 0.34 0.09 0.54 1 0.49
17 0.4 043  0.67 04 0.42 0.34 0.09 0.54 1 0.4
18 1 1 1 0.5 0.68 0.51 0.15 0.88 1 0.76
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APPLICATION OF FUZZY MATHEMATICS TO
SOIL QUALITY EVALUATION

Wang Jian—guo Yang Lin—zhang
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)
Shan Yan—hong

(College of Resources and Environment, Shandong Agricultural University, Taian 271018)
Summary

In view of some unresolved key methodological problems (such as defining diagnostic
criteria of evaluation factors, single factor evaluation and integrated evaluation of soil
quality) in soil quality evaluation at present in China and being due to fuzziness in
soil quality evaluation, this paper puts forward the idea and methods for establishing
single factor evaluation and integrated evaluation models by applying fuzzy mathematics.
The evaluation models are applied and verified with satisfactory results.

Key words Soil quality evaluation, Fuzzy mathematics, Model



