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Abstract

Rivers as fresh water resources are exposed to different
amounts of pollutants and therefore it is necessary to have
awareness of qualitative variations in rivers. Using water
quality indices is one of the methods for analysis of water
quality. In this study, type and weight of the variables included
in the valid national and international water quality indices
were statistically examined. Then, the performance index
curves of the variables were produced based on the various
standards and guidelines. In the next stage, using the Delphi
method 9 variables were selected as the effective variables for
water resources in lIran and their weights were determined
based on the analytical hierarchy process. Curves with high
correlation coefficients were fitted to the quality values
proposed by the specialists and geometric. Average function
was employed for combination of sub indices and calculating
the final value of the quality index. The value of the proposed
quality index was calculated for the Karoun River and was
compared with the other quality indices. According to the
obtained results, interpretation of water quality in the Karoun
River based on the presented new quality index differs from
the other quality indices.

Keywords: Analytical Hierarchy Process, Delphi Method,
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Fig. 1- Conceptual model of the water quality index for rivers in Iran
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Table 1- Importance weight of the selected variables
T G ke Carodl (39 ) Jgur

Number Variable Importance Weight
1 Dissolved oxygen (% Saturation) 0.156
2 Fecal coliform 0.156
3 Biochemical oxygen demand (BODs) 0.108
4 Nitrate(NOs) 0.108
5 Phosphate(PO.) 0.108
6 pH 0.099
7 Chemical oxygen demand (COD) 0.099
8 Electrical conductivity (EC) 0.0901
9 Turbidity 0.075
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Fig. 2- Value curves for nine variables according to evaluation of the Iranian water quality experts
Ot O Cosbe cpmanasiio o illae G5 A gl ko 35,1 soxio =Y JSud
YFAY ylamo ) 0yl o3 yloa Jlos (3l ol O golio eoliyiioe
Volume 14, No. 1, Spring 2018 (IR-WRR)
ARAY



Table 2- Data used for the Gotvond upstream station in the codes
b (B yxo (LS > WS CawdWU olRuy] (g1 23lw] dy90 (0313 T Jouo

Number Variable Unit G1 G2 G3
1 Dissolved oxygen % Saturation 98 86 91
2 Fecal coliform MPN Colonies/100 mL 1500 2300 1500
3 Blochemlc?éoogsg)en demand Mg /L 270 292 466
4 Nitrate(NOs) Mg/L 3.50 3.40 3.60
5 Phosphate(PO.) Mg/ L 0.015 0.018 0.009
6 pH - 8.3 7.9 8
7 Chemical oxygen demand (COD) Mg/L 12.80 12.40 4.40
8 Ammonium Total ammonia and ammonium 0.40 0.37 0.33
9 Turbidity NTU 4 3 3
10 Total Dissolved solids (TDS) Mg/ L 20 22 19

Table 3- Values of water quality indicators and their interpretation for the codes introduced at the upstream
Gotvand station
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Num. Code WQIIR NSFWQI Hashemi owaQl Ahmed Said
1 Gl 79 (Good) 74 (Good) 63 (Almost good) 23 (Very bad) 1.26 (Bad)
2 G2 75 (Good) 74 (Good) 58 (Almost good) 25 (Very bad) 1.1 (Bad)
3 G3 78 (Good) 73 (Good) 59 (Almost good) 23 (Very bad) 1.24 (Bad)
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Table 4- Available data for the Ahwaz downstream station in the codes
o (ypro SBUS 4D leal Cawd ol o] (g1 35290 W20 -F Jgu»

No. Variable Unit Al A2 A3
1 Dissolved oxygen % Saturation 83 54 78
2 Fecal coliform MPN Colonies/100 mL 110000 110000 101000
3 Biochemical oxygen demand (BODs) Mg/L 3.50 2.26 4.12
4 Nitrate(NOs) Mg /L 5.60 5.17 7.20
5 Phosphate(PO4) Mg /L 0.015 018  0.021
6 pH - 8.3 8 8.1
7 Chemical oxygen demand (COD) Mg /L 2280 1920 25.60
8 Ammonium Total ammonia and ammonium  0.610 0.410 0.320
9 Turbidity NTU 149 203 344
10 Total Dissolved solids (TDS) Mg/L 120 220 420
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Table 5- Indicators of water quality and their interpretation for the codes introduced at Ahwaz downstream
station

o) Cawd by olKiuus] )3 a8 pro (SBAS (610 BT sl g Of CandsS g S L ;5o —O Jgun

No. Code WQIIR NSFWQI Hashemi owaQl Ahmed Said
1 Al 40 (Bad) 59 (Medium) 38 (Almost bad) 23 (Very bad) 0 (Highly contaminated)
2 A2 30 (Bad) 52 (Medium) 35 (Almost bad) 22 (Very bad) 0 (Highly contaminated)
3 A3 32 (Bad) 55 (Medium) 34 (Almost bad) 17 (Very bad) 0 (Highly contaminated)
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1- National Sanitation Foundation Water Quality Index
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Water Quality Index

3- Delphi Method
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