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Fig 2.Geology and Geographical situation of Sarab plain
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Table 1. Statistical characteristics of Sarab plain irrigation indices

SAR SSP RSBC PI MAR KR EC
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Fig 3.MamdaniFuzzy Inference System [15]
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Fig 2. Fuzzy Inference System [25]
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1. Sodium Absorption Ratio (SAR)

2. Permeability Index (PI)

3. Kelley’s Ratio (KR)

4. Magnesium Absorption Ratio (MAR)
5. Residual Sodium Bi-carbonate (RSBC)
6. Soluble Sodium Percentage (SSP)
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Fig 4. Sodium Soluble Percent membership function
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Table 2. Membership functions of used input parameters in fuzzy inference model
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Fig 5. Spatial variation of Sarab plain groundwater quality
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Table 3. Comparison of crisp values and decision making results based on fuzzy approach

835,59 L;Lajul)l._rddaéﬁ;lia

: S3 s 4 S i « yad oslod
Crisp Values of Input Parameters decision making based on fuzzy approach Sample No.

SAR SSP. KR MAR RSBC PI EC

20 475 05 316 -2.1 51.3 1510 (6Y/2) J 43 BAcceptable (oY.4) )
0.8 590 02 278 -1.2 48.5 580 (VE/V) & slas Desirable (v¢ ) \
0.5 646 02 250 -0.9 484 510 (04/A) J 43 L Acceptable (08.A) v
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1.7 380 04 46.1 2.3 51.8 1020 (W) J 43 L6 Acceptable (1) °
1.5 375 04 500 22 471 880 (1) J 43 L6 Acceptable (10) A
3.5 514 05 256 -19.7 389 3400 (£+/4) U3 L6 Acceptable (¢+.4) v
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0.3 46.6 0.1 48.1 -0.6 62.1 185 (6Y/2) J 43 L5 Acceptable (6Y.4) Ve
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Abstract

Groundwater Quality Assessment for Agricultural Purposes Using Fuzzy
Inference Model

M. Vadiati', A.AsghariMoghaddam?and M. Nakhaei?
Received: 2015.10.03  Accepted:2015.03.01

Nowadays, groundwater quality change and salinization of water resources is amajor hazard to developing
of agriculture, particularly in dry lands. In this study, the application of Fuzzy Set theory to evaluate quality
of groundwater was studied. In recent years, fuzzy-logic-based methods have adjusted to spot uncertainty in
environmental problems. In this study, the 49 groundwater samples of Sarab plain in 2014 that analyzed in
Hydrogeology laboratory of Tabriz University was used. Values of irrigation indices including the Sodium
Absorption Ratio, Permeability Index, the Kelley Ratio, Magnesium Adsorption Ratio, Residual Sodium
Bicarbonate, Dissolved Sodium Percentage and Electrical Conductivity as an indicator of total dissolved
solids in water are used in this research. Based onFuzzy Water Quality Model, the groundwater quality is
classified in three categories; desirable, acceptable and unacceptable. Results showed 41 Samples come
in desirable category with certainty level of 65 to 83 percent and 26 samples classified in the acceptable
category whose certainty level ranged from 37 to 65.4 percent and the remaining three samples were in

rejected category with the maximum certainty level of 23.4 percent.

Keywords: Fuzzy Inference Model, Sarab Plain, Irrigation Indices, Fuzzy Rules, Mamdani Model.
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