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1. Artificial intelligence
2. Muhammetoglu
3. Dahiya
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1. Membership function
2. Universe of discourse
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3. Defuzzificatin
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1. National Sanitation Foundation Water Quality Index
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Group  Parameters Units Very low Low Medium High Very high Range
a=b C d a b c a b c a b c a b c=d
1 pH - 0 3 5 3 5 7 5 7 9 7 9 11 9 11 14 0-14
TDS mg/1 0 400 600 400 600 800 600 800 1000 800 1000 1200 1000 1200 10000 0-10000
2 Hardness mg/l 0 100 150 150 200 250 200 250 300 250 300 3000 9 11 14 0-3000
Alk. mg/l 0 150 200 150 200 250 200 250 300 250 300 350 300 350 5000 0-5000
3 BOD mg/l 0 1 2 1 2 3 2 3 4 3 4 5 4 5 20 0-20
COD mg/l 0 2 4 2 4 6 4 6 8 6 8 10 8 10 20 0-20
4 Cl mg/l 0 100 200 100 200 . 300 200 300 400 300 400 500 400 500 6000 0-6000
F mg/l 0 2 3 2 3 4 3 4 5 4 5 6 5 6 7 0-7
5 Fe mg/1 0 250 350 250 350 450 350 450 550 450 550 650 550 650 900 0-900
Mg mg/l 0 40 60 40 60 80 60 80 100 80 100 120 100 120 160 0-160
6 Total Coli CFU/100ml 0 1 2 1 2 6 2 6 10 6 10 14 10 14 20000 0-20000
HPC ng/L 0 1 2 1 2 6 2 6 10 6 10 14 10 14 20000 0-20000
7 PO, mg/l 0 1 2 1 2 3 2 3 4 3 4 5 4 5 6 0-6
SO, mg/l 0 200 400 200 400 550 400 . 550 700 550 700 850 700 850 1000 0-1000
8 No, mg/l 0 1 2 1 2 3 2 3 4 3 4 5 4 5 6 0-6
No; mg/l 0 5 10 5 10 15 10 15 20 15 20 25 20 25 30 0-30
9 Pb ng/L 0 10 15 10 15 20 15 20 25 20 25 30 25 30 40 0-40
Hg pg/L 0 1 2 1 2 3 2 3 4 550 700 850 700 850 1000 0-1000
10 Ba pg/L 0 1 2 1 2 3 2 3 4 3 4 5 4 5 6 0-6
Cd ng/L 0 3 5 3 5 7 5 7 9 7 9 11 9 11 14 0-14
11 Atrazine mg/1 0 2 4 2 4 6 4 6 8 6 8 10 8 10 12 0-12
ccl, mg/l 0 4 6 4 6 8 6 8 10 8 10 12 10 12 14 0-14
12 Chlordane mg/l 0 2 3 2 3 4 3 4 5 4 5 6 5 6 8 0-8
2-4-D mg/l 0 60 30 60 80 100 80 100 120 100 < 120 140 120 140 200 0-200
Fuzzy-based index -- 0 10 30 10 30 50 30 50 70 50 70 90 70 90 100 0-100
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ABSTRACT

Background & Objectives: Ground water is one of the important water resources. Quality
indices are amongst the comprehensive and routine methods to evaluate water quality. Fuzzy
Logic, as an appropriate method, applies artificial intelligence to develop complex and
unknown systems e.g. environmental indices. This study aimed to provide a comprehensive
index based on fuzzy logic and qualitative properties of ground water.

Methods: Considering their effects on water quality and human health, 24 physico- chemical
parameters were used for this study. Qualitative index was designed based on Mamdani
inference system and tested using the data obtained from aqueducts located within Yazd city.
Results: Fuzzy groundwater quality index provides more strict outputs than the NSF which
uses nine parameters to present water quality. The differences observed might be due to
differences in the number and interrelationships between parameters used for each index.
Assessment of Yazd’s aqueducts water quality using Fuzzy index indicated that ground water
quality is lower than the standard values set for drinking purposes.

Conclusion: According to the results obtained, the proposed index can be used as a
comprehensive tool to present actual water quality, especially for drinking purposes.
Keywords: Water quality, Fuzzy inference, Yazd’s aqueducts, Environmental index
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