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Figure 1. The stage of preparing soil fertility
using order weighted average (OWA)
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Figure 2. Location of the study area
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Table 1. Types of OWA operators for different decisions in determining soil fertility (Malczewski, 2006)

Integrated Risk
o Evaluation criteria Weight (Vik) method in amount trade-off
GIS ORness

a—=  Without risk (%100) Vii=1; vik=0, (1<k<=n)  OWA (OR) 1.0 0
a=0.1 Very Low risk (%80) * OWA * *
a=0.5 Low risk(%60) * OWA * *
a=1 Medium risk(%50) vik=l/n, 1<=k<=n OWA (WLC) 0.5 1

=2 High risk (%30) * OWA * *
a=10  Very High risk(%20) * OWA * *
a—oo  Highest risk(% 0) Vin=1; vik=0, (1<=k<n) OWA (AND) 0 0.0
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1- trade off
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Table 2. The statistical data used in determining the characteristics of soil fertility (Agriculture Organization
of Fars Province, 2013)

Parameters Organic materials (/) P Fe Zn Mn Cu
(mg kg™)

Maximum 1.65 30.00 666.00 15.00 3.00 52.50 2.00

Minimum 0.18 2.00 137.00 1.00 0.10 2.80 0.20

Mean 1.01 13.94 313.73 4.54 0.65 14.77 0.97

Standard deviation 0.35 6.49 10428 284 0.50 10.71 0.36

ciliseo G s S paoad b S (g uibol> gboaddl and jalie 43 v yiolyb 51 G p2 (359 - Jgur
Table 3. The weight of each parameters to prepare soil fertility maps using different decision strategies

1. Average of risks and trade-off to determine soil fertility

0.1428 0.1428 0.1428 0.1428 0.1428 0.1428 0.1428 0.1428
15t ohd grd ath 5th gth 7th 15t
2. The low level of risk without a trade-off to determine soil fertility
1 0 0 0 0 0 0 1
3. The High level of risk without a trade-off to determine soil fertility
0 0 0 0 0 0 1 0
15t ohd grd ath 5th gth 7th 15t
4. The low level of risk and the average of trade-off to determine soil fertility
0.4455 0.2772  0.1579  0.0789 0.0320 0.0085 0 0.4455
5. The High level of risk and the average of trade-off to determine soil fertility
0 0.0085 0.032 0.0789 0.1579 0.2772 0.4455 0
15t ohd grd ath 5th gth 7th 15t
6. The average level of risk without a trade-off to determine soil fertility
0 0 0 1 0 0 0 0

1- Inverse Distance Weighted
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Figure 3. Mapping prepared by the IDW method
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Figure 4. Soil fertility maps for different decisions using OWA (1 to 6 represent different levels of risk
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Table 4. Characteristic of each class of soil fertility

Description Fertility class Range

No fertility ; 022_50;15 ?9_5
— 3 0.25-0.375
Low fertility 4 0.375-0.5
— 5 0.5-0.625
average fertility 6 0.625-0.75
_ 7 0.75-0.875

Fertile well 8 0.875-1
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Table 5. The area of each class of fertility

Fertility class Area (km?)
- 1 538 002 1365 001 041 2417
No fertility 2 270 007 801 002 092 223
Low fertliy 3 559 042 313 003 459  1.30
4 361 18 18 005 1103 075
Average ferilty 5 369 395 121 043 802 015
6 337 1389 050 019 277 007
High Fertiliy 7 297 609 026 042 090 006
8 142 251 010 2759 009 0.0
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Abstract

Soil fertility describes the ability of soil to create the conditions for sustainable growth, optimum
plant. The elements in the soil productive effects on soil structure, soil texture, water retention in the
soil, water infiltration in the soil. On the other hand, with respect to the elements in the soil, the
manure is used for different plants. One of the major goals of modern agriculture, efficient use of
fertilizers. The use of chemical fertilizers, regardless of the elements in the soil, causing the balance
of nutrients, loss of energy and environmental problems. Consequently, to determine the fertility of
the soil due to fertilizer and plant species to determine the next Managing agricultural land is
important. Due to its importance in the study of soil fertility in the southern province of Fars, Iran
was investigated. The parameters such as potassium, phosphorus, organic matter, copper, manganese,
zinc and iron were studied. For this purpose, the data of 38 soil samples were used. Average Inverse
Distance method (IDW) for mapping each element was used in GIS. In order to homogenize the data
to produce a map of soil fertility phase method was used. Fuzzy membership functions were prepared
using standard soil fertility. Finally, in order to ensure a different level of soil fertility maps sorted
by weighted average (OWA) was used. The results of soil fertility study area using OWA showed
that risk appetite (no trade-off) is most problematic area in terms of soil fertility. So that the results
showed that the class 4 and 5 areas with fertile soil and good average in the study area show a greater
area than the rest of their class. However, with increasing levels of reliability and reduce the risk
areas was more difficult in terms of soil fertility. So that more area in the classroom is one that has a
poor soil fertility.
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