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Abstract

Assessment of river water quality is a crucial step towards sustainable watershed
management. However, widely used international indices such as NSFWQI,
OWQI, and CWQI are often unable to accurately reflect the local and ecological
conditions of different regions. To address this limitation, the Iranian Surface
Water Quality Index (IRWQIsc) was introduced, but its application in different
watersheds of the country still remains limited. The present study aimed to assess
the water quality of Bagherabad River based on the local IRWQIsc index to
provide a more accurate and appropriate classification to local conditions.
Sampling was conducted at five stations over an eight-month period (October
2022 to June 2023) and in three seasons: autumn, winter, and spring. Eleven
physical, chemical and microbial parameters including pH, DO, BOD, COD,
nitrate, phosphate, ammonium, electrical conductivity, turbidity, hardness and
fecal coliform were measured according to standard protocols. Data were
analyzed using LS Means test to examine spatial and seasonal variations and then
IRWQIsc index values were calculated. Results showed that IRWQIsc index
values fluctuated between 23.59 and 65.75 and water quality varied from
relatively good to good. High COD and phosphate values indicate the impact of
agricultural, domestic and industrial wastewater. Seasonal assessment also
showed that water quality was better in winter than autumn and was at an
intermediate level in spring. Comparative assessment showed that river water is
suitable for agricultural and industrial uses but requires treatment for drinking.
This study confirms the effectiveness of the indigenous IRWQIsc index in local
water quality assessment and highlights its role as a management tool in
watersheds. The results also emphasize the need for continuous monitoring,
targeted control strategies, and extensive integration of indigenous indicators into
national water resources management policies.

1. Introduction
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Water is one of the most important elements of the biosphere and its vital role in the survival and
development of human societies and ecosystems. Although only a small part of the world's freshwater
resources is available for human consumption, the increasing population growth and the development
of industrial, agricultural and urban activities have put additional pressure on limited water resources
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and have threatened their quality in addition to reducing their quantity. The influx of domestic, industrial
and agricultural wastewater has caused many rivers to deviate from the standards required for drinking
and even agricultural use. In such circumstances, continuous monitoring and the use of water quality
indicators as a tool for combining and interpreting diverse physical, chemical and biological data
becomes particularly important. However, common international indicators such as NSFWQI, OWQI
and CWQI are often designed for general conditions and in many cases do not fully correspond to the
climatic and environmental characteristics of Iran. To address this limitation, the indigenous IRWQISC
index was designed by the Environmental Protection Agency to more accurately assess the status of
water resources based on local conditions. Previous studies have shown that this index has a greater
ability to reflect the actual water quality conditions than external indicators, but its scope of application
is still limited. The Bagherabad watershed, as an important part of the Gorganrood, faces challenges
such as the inflow of agricultural wastewater and domestic sewage, while no comprehensive study has
been conducted on it using the IRWQIsc. Therefore, this study aims to fill this knowledge gap by
examining the water quality of the Bagherabad River and attempts to verify the effectiveness of the
indigenous index in local conditions while measuring the usability of water for drinking, industry, and
agriculture.

2. Materials and Methods

Water quality was assessed over an eight-month period (October 2022 — June 2023) at five strategically
selected sampling stations along the Bagherabad River. Eleven physicochemical and biological
parameters (pH, DO, BOD, COD, nitrate, phosphate, ammonium, EC, hardness, turbidity, fecal
coliform) were analyzed under standard laboratory protocols. Data were statistically examined using
the LS Means test, and IRWQISC values were computed to classify water quality across seasons and
locations.

3. Results
The results of this study showed that the water quality of the Bagherabad River ranges from moderate

to good, and stations show significant differences in pollution levels. The Lulum station had the best
water quality, while the Mobarakabad station recorded the lowest quality due to high BOD, COD,
phosphate, electrical conductivity, and hardness. High COD and phosphate values indicate the entry of
agricultural wastewater, domestic sewage, and industrial pollution into the river. Analysis of seasonal
changes also indicated that winter had the best quality conditions due to reduced pollutant
concentrations, while autumn was associated with the highest level of pollution, and spring was in the
middle. This trend indicates the direct impact of rainfall, surface runoff, and the intensity of human
activities on water quality.In terms of use, the results showed that the river water was assessed as
suitable for agricultural and industrial uses, but for drinking it requires additional treatment, especially
to reduce turbidity and control parameters such as phosphate and COD. Statistical analysis also showed
significant differences between some stations and seasons, indicating that the presence of point and
non-point sources of pollution, along with local conditions such as the presence of springs or the
intensity of agricultural activity, are the main factors behind these changes. Overall, the use of the
indigenous IRWQISC index showed high effectiveness in displaying water quality conditions and
highlighted the need for continuous monitoring, careful management of wastewater, and the use of
environmental solutions such as vegetated buffer strips to reduce non-point pollution.

4. Discussion and Conclusion

This study demonstrates the effectiveness of IRWQISC in reflecting local water quality conditions and
highlights its value as a decision-support tool for watershed management. The findings emphasize the
need for continuous monitoring, pollution control measures, and community-based interventions such
as vegetative buffer zones to mitigate non-point source pollution.
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