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2- Geostatistics

3- Artificial Neural Network; ANN
4- Fuzzy logic

5- Fuzzy inference model
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1- Representative soil profiles
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3- Analytical Hierarchy Process
4- Land index
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1- Simple limitation method
2- Multivariate regression
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Figure 1. Location of the study area along with 90 observation points.

1- Integrated Land and Water Information System; ILWIS

2- Georeference
3- Global Positioning System; GPS
4- Quadrate
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3- Harvest index
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Figure 2. Trapezoidal fuzzy intervals used for fuzzification of land suitability classes.
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Table 1. Summary statistics of studied soil properties and calculated yield in the area.

'cv Sl s ol ol oSl Ges ey

(%) Max Min Variance Median Mean Depth (cm) Variable

12.5 34 16 9.7 25 24.9 0-30 . .
13.2 33 17 10.7 25 24.7 30-60 ) dslas b5 5
15.0 31 14 13.8 26 24.7 60-100 Carbonate calcium equivalent (%)
7.1 93.5 70 327 79.5 80.5 0-30 0y

72 93.5 59 343 80.5 81.3 30-60

7.6 92.0 60 37.4 81.4 80.4 60-100 Sand (7o)

28.0 14.5 2.5 8.13 8.9 8.7 0-30 0 o

275 22.0 4.5 9.4 10 10.2 30-60

44.9 24.5 6.0 13.2 10 11.1 60-100 Clay (%)
120.0 2 0 15.6 2 33 0-30 () etys o
135.5 32 1 45.7 3 4.9 30-60
100.5 4 2 35.1 4 59 60-100 Coarse fragments (%)
22 8.45 7.34 0.03 8.13 8.09 0-30 S sty

1.7 8.51 7.77 0.02 8.12 8.13 30-60

1.8 8.90 7.53 0.04 8.12 8.09 60-100 pH

45.0 6.75 0.75 0.46 1.50 1.61 0-30 BC

343 4.40 0.00 0.30 1.44 1.51 30-60 (@sm?)

14.2 5.51 0.79 0.40 1.45 1.60 60-100

40.1 13.31 1.52 3.67 4.14 4.43 0-30 SAR

49.8 19.45 1.6l 5.67 4.47 4.78 30-60 (mmol I'Y"*
40.0 1102 131 3.58 4.67 4.85 60-100

29.4 6.20 1.3 1.60 4.1 4.30 0-30 g

24.5 6.20 1.6 1.14 4.4 435 0-60 e 2 Slas
22.3 6.10 1.6 0.93 4.4 432 0-100 Predicted yield (ton ha™)
34.6 8.80 22 2.63 45 468 s 2 S

True yield (ton ha™)

Y4

(Coefficient of variation) (s ;4 ;o5 s 5 ‘
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Table 2. Comparison of qualitative land suitability classes and sub-classes calculated based on the representative
soil profile information with the rest of the observation points in each of the three-studied depth.
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Table 3. The degree of similarity calculated at different depths for two fuzzy methods.
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Table 4. The degree of similarity calculated in the same depths for two fuzzy methods.
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Abstract

Background and Objectives: Land suitability evaluation as part of a sustainable agricultural system,
leads land utilization to a direction, which can preserve land quality in a desirable level while ensuring
the highest income. In the traditional studies of land suitability evaluation, the land units fit between
two classes can only view one of the primary classes defined for land suitability. Therefore, the method
is not able to show the continuous reality of land and soil spatial variability. The development of
modern methods (such as fuzzy logic) has solved this problem to a great extent. Therefore, the main
objective of this research was to determine the optimum depth of soil for quantitative land suitability
evaluation for wheat production using the fuzzy sets theory and comparison of two different
fuzzification methods of land suitability classes in the Shahediyeh region, Yazd.

Materials and Methods: After crop harvesting and taking soil samples from three depths of 0 to 30,
30 to 60 and 60 to 100 cm in 90 observation points, and from genetic horizons of representative
pedon, which excavated in the region, the parameters needed for land suitability evaluation of wheat
were measured. Then, land suitability classes were calculated using the square root method and were
compared in three depths from 0 to 30, 0 to 60 and 0 to 100 cm. Fuzzy calculations used for this
study were conducted in two different ways. In the first method, fuzzification of land index
calculated for wheat was conducted as trapezoidal fuzzy intervals. In the second method, firstly the
variables used to calculate the land suitability classes for wheat, including climatic parameters, and
soil and topographic characteristics, were defined as fuzzy numbers, and then the land index was
calculated as a triangular fuzzy number. To obtain the numerical values of the result of applied fuzzy
method (defuzzification process), the centroid method was used. Finally, to show the different land
suitability classes, the resulting numbers were converted to degrees of fuzzy membership. To
compare the results of two fuzzy methods used for different depths, the similarity index that
presented by Sarma, was used.

Results: The compatibility percentage between the results of representative pedon and observation
points was remarkable (more than 60%) only for 0 to 100 cm depth. In addition, the highest
compatibility percentage of land suitability class was related to comparison of 0 to 60 and 0 to 100
cm depths in each of the two fuzzy methods. This fact shows that 0 to 60 cm depth could be a
relevant alternative for the optimal depth to evaluate land suitability for wheat in the Shahediyeh
region. The results also showed that there was no difference between two fuzzy methods for all land
suitability classes and at all the studied depths.

Conclusion: Overall, considering the depth of 0 to 30 and/or 0 to 60 cm in the traditional studies of
land suitability evaluation for wheat is not sufficient compatible with the results of representative
pedon. Therefore, if the study is not intended to offer detailed information on the type of limitations
for civil actions, use of the results of representative pedon to a depth of 100 cm based on the
traditional method is sufficient and it does not need to fuzzy calculations.
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