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Objective: Knowledge of water quality plays a decisive role in its management. Currently,
deterministic models such as Wilcox are used to classify agricultural water quality into non-
overlapping classes, but these models do not reflect the fuzzy concept of water quality and uncertainty
in the boundaries of classes. Therefore, in this research, the development of a fuzzy model is proposed
to enhance the Wilcox classification system.

Methods: The data recorded by the regional water organization of Golestan province from 1961 until
2014 at eight stations of the Gorganrood River were used for two inputs (SAR and EC), one output
(water quality class), and 16 fuzzy rules developed in this research.

Results: The results showed that the proposed and developed model was highly compatible with the
Wilcox model. The developed model functioned effectively in determining the agricultural water
quality classes. It is expected to predict the possibility of the risk of river water for use in the
agricultural sector based on the proposed system, thereby enabling users to have a proper explanation
for the changes in water quality in overlapping classes during the study period. In addition, the
developed model can see temporal and spatial changes in water quality classes ahead of time and
earlier than forecast.

Conclusions: The proposed system can classify water quality into 16 classes and assign a grade to
each class created in a fuzzy form between the intervals [0,1] whereas Wilcox's model classifies them
in only one class. In other words, the 16 different water quality classes of the Wilcox model have
overlapping boundaries in the real world, which is clearly shown by the proposed fuzzy system.
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! Agricultural Water Quality

2Sodium adsorption ratio

3 Electrical conductivity

4 Fuzzy Class Ratio

5 Entropy-weighted water quality index
¢ fuzzy irrigation water quality index

7 Soluble sodium percentage

8 Magnesium absorption ratio

° Kelly ratio

! permeability index 0
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Agh Ghala 113?)4?3 15084.55 0.00 4692.64 254750 16.4170 0.0000 7.5656 2.5570
BasirAbad 113?)4?3 11747.50 1412.00 4542.86 2321.69 12.3015 3.4091 7.5485 2.1864
1393
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Time C Cl C2 C2 cCc2 cC2 C3s1 C3S2 (C3S3 (C3s4 C4s1 C4S2 C4S3 C4 Total
Interval 1S sS4 S1 S3  S4 S4
1
Agh Station
44 55 0 0 0 0 0 0 0 0 0.337 0.153 0 0 0.122 0.380 0.008 0 1.000
55-65 0 0 0 0 0 0 0 0 0.092 0.067 0 0 0.259 0.582 0 0 1.000
65-75 0 0 0 0 0 0 0 0 0.018 0.020 0 0 0.152 0.720 0.089 0 1.000
75-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0.769 0231 O 1.000
85_93 0. 0 0 0 0 0 0 0 0.044 0.031 0 0 0.212 0.602 0012 0 1.000
100
Basir Station
44 55 0 0 0 0 0 0 0 0 0.130 0.059 0 0 0.096 0.598 0117 0 1.000
55-65 0 0 0 0 0 0 0 0 0.399 0.101 0 0 0.161 0.339 0.000 O 1.000
65-75 0 0 0 0 0 0 0 0 0.097 0.055 0 0 0.221 0.614 0014 0 1.000
75-85 0 0 0 0 0 0 0 0 0.000 0.000 0 0 0.028 0.943 0029 O 1.000
85 93 0 0 0 0 0 0 0 0 0.097 0.055 0 0 0.221 0.614 0014 0 1.000
Ghaza Station
44 55 0 0 0 0 01 O 0 0 0.880 0.019 0 0 0.000 0.000 0.000 O 1.000
55-65 0 0 00l 0 0 0 0.938 0.062 0.000 0.000 0.000 1.000
65-75 0 0 00 O 0 0 0.747 0.152 0.060 0.029 0.000 1.000
85 93 0 0 0 0 1O1 0 0 0 0.146 0.074 0 0 0.288 0.476 0.016 0 1.000
Gonbad Station

44 55 0 0 0 0 00 00 O 0 0.595 0.123 0 0 0.133 0.049 0.000 O 1.000
55-65 0 0 0 0 900 100 0 0 0.206 0.072 0 0 0.385 0.337 0.000 O 1.000
65-75 0 0 0 0 0 0 0 0 0.528 0.147 0 0 0.161 0.163 0.000 O 1.000
75-85 0 0 0 0 0 0 0 0 0.282 0.144 0 0 0.377 0.197 0.000 O 1.000
85 93 0 0 0 0 0 0 0 0 0.659 0.127 0 0 0.132 0.082 0.000 O 1.000
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Time Cl C1S2 C(CI1S3 (C1S4 (C2S1 (€252 (C2S3 (C2S4 (C3S1 (C3S2 (C3S3 (C3S4 (C4S1 (C4S2 (C4S3  C4S4  Total
Interval S1
Haj Station
55-65 0 0 0 0 0 0 0 0 0.272  0.306 0 0 0.138 0.284 0.000 0 1.000
65-75 0 0 0 0 0 0 0 0 0.304 0.209 0 0 0.181 0.306 0.000 0 1.000
75-85 0 0 0 0 0 0 0 0 0.138 0.127 0 0 0.321 0.414 0.000 0 1.000
85 93 0 0 0 0 0 0 0 0 0.304 0.209 0 0 0.181 0.306 0 0 1.000
Sad_Gol Station
75-85 0 0 0 0 0 0 0 0.794 0.165 0 0 0.022 0.019 0 0 1.000
85 93 0 0 0 0 0 0 0.769 0.077 0 0 0.100 0.054 0 0 1.000
SadGor
44 55 0 0 0 0 0 0 0 0 0.664 0.211 0 0 0.048 0.077 0 0 1.000
55-65 0 0 0 0 0 0 0 0 0.552 0.217 0 0 0.091 0.140 0 0 1.000
65-75 0 0 0 0 0 0 0 0 0.439 0.244 0 0 0.093 0.224 0 0 1.000
75-85 0 0 0 0 0 0 0 0 0.672 0.328 0 0 0.000 0.000 0 0 1.000
85 93 0 0 0 0 0 0 0 0 0.698 0.202 0 0 0.017 0.083 0 0 1.000
Tamar
44 55 0 0 0 0 0.041 0.007 0 0 0.850 0.102 0 0 0.000 0.000 0 0 1.000
55-65 0 0 0 0 0 0 0 0 0.906 0.094 0 0 0.000 0.000 0 0 1.000
65-75 0 0 0 0 0.137 0.002 0 0 0.698 0.163 0 0 0.000 0.000 0 0 1.000
75-85 0 0 0 0 0 0 0 0 0.736  0.202 0 0 0.044 0.018 0 0 1.000
85 93 0 0 0 0 0 0 0 0 0.707 0.171 0 0 0.062 0.061 0 0 1.000
Station C3 S1 C3_S2 C4 S1 C4_S2
Tamar
01 2 3 4 5 D12-_-’-4_-5 01 2 3 T 5 D1 2 3 5
1 1 1 1
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o Jl-J Sl | Hmer | ==l mEEE
1 1 1 1
0.5 I ' 0.5 0.5 0.5
01 e 3 4 5 D1ﬁ—f*-5 01f3_7_-5 D1 2 3 5
Sad : i ; A
Golestan
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i ] . [ i o "N FEaN e
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