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With the expansion of urbanization and the development of industrial
activities, surface water resources in western Tehran have been increasingly
exposed to serious pollution challenges. The aim of this study is to evaluate
the quality of surface runoff and examine its impact on the water quality of the
Kan River using three water quality indices, including NSFWQI, IRWQIsc,
and IRWQIsr. For this purpose, sampling was conducted during the 1404
water year at 15 selected stations along the Kan River during both wet
(February) and dry (August) seasons, and physicochemical, microbial, and
toxic parameters were measured. The results of the NSFWQI and IRWQIsc
indices showed that water quality in most of the stations ranged from moderate
to very poor, exhibiting a considerable decline from upstream to downstream.
Statistical analysis also demonstrated strong correlations among parameters
associated with organic and nutrient pollution, including BOD, COD,
ammonia, and phosphate, which are mainly attributed to municipal wastewater
discharges and agricultural runoff. In contrast, the IRWQIst index, which
focuses on toxic pollutants, assessed the water quality as good in most stations,
indicating that heavy metal contamination is not widespread except in a few
industrial hotspots. The simultaneous evaluation using these three indices
enabled the differentiation of pollution characteristics and revealed that the
primary threat to the Kan River ecosystem is the high load of organic and
nutrient pollutants, whereas toxic pollution tends to be more localized.
Accordingly, implementing management strategies that include controlling
urban and agricultural pollution sources and monitoring industrial discharges
is essential for improving the river’s water quality.
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Figure 1. Study area and sampling points
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Table 1. The NSFWQI parameters and their weights

Parameter Weight Unit
Fecal Coliform 0.16 MPN/100 ml
BODs 0.11 mg/L
Nitrate 0.10 mg/L
Dissolved Oxygen 0.17 Percent Saturation
Temperature 0.10 C
Phosphate 0.10 mg/L
Turbidity 0.08 NTU
TSS 0.07 mg CaCOg/L
pH 0.11 -
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Table 2. Descriptive classification of the NSFWQI index

Index Value Descriptive Equivalent
90.1-100 Excellent
70.1-90 Good
50.1-70 Moderate
25.1-50 Bad
0-25 Very Bad
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Table 3. The IRWQIsc parameters and their weights

Parameters Weight Unit
Faecal coliform 0.14 MPN/100 ml
BODs 0.117 mg/L
Nitrate 0.108 mg/L
Dissolved oxygen saturation 0.097 Percent
Electrical conductivity 0.096 us/cm
COoD 0.093 mg/L
Ammonium 0.09 mg/L
Phosphate 0.087 mg/L
Turbidity 0.062 NTU
Total hardness 0.059 mg CaCO3/L
pH 0.051 -
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Table 4. Descriptive classification of the IRWQIsc index

Index value Classification
<15 Very bad
15-29.9 Bad
30-44.9 Relatively bad
45-55 Moderate
55.1-70 Relatively good
70.1-85 Good
>85 Very good
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Table 5. The IRWQIst parameters and their weights

Parameters Weight Unit
Arsenic 0.160 ppb
Mercury 0.146 ppb

TPH 0.135 ppb
Lead 0.115 ppb
Cadmium 0.115 ppb

Chromium 0.105 ppb

Cyanide 0.079 ppb
Iron 0.077 ppb
Manganese 0.070 ppb
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Table 6. Descriptive classification of the IRWQIst index

Index value Classification
<15 Very bad
15-29.9 Bad
30-44.9 Relatively bad
45-55 Moderate
55.1-70 Relatively good
70.1-85 Good
>85 Very good
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Figure 3. Distribution of IRWQIsc index in the river
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Figure 4. Distribution of IRWQIsr in the river
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Figure 5. Dendrogram and Correlation coefficient matrix of NSFWQI parameters
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Figure 6. Dendrogram and Correlation coefficient matrix of IRWQIsc parameters
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Figure 7. Dendrogram and Correlation coefficient matrix of IRWQIsr parameters
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