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River pollution is a critical issue with direct and indirect impacts on
the health of humans, animals, and plants. In this study, ArcGIS
software was used to delineate the Kashkan River path, and its water
quality was assessed using the IRWQISC, NSFWQI, and Wilcox
indices in comparison with global standards. Four sampling stations
were established along the river, and water quality parameters were
measured over one year, from autumn 2022 to summer 2023, using
standard laboratory methods. The results revealed that water
pollution increased from upstream to downstream, primarily due to
agricultural drainage, industrial activities, and urban and rural
sewage discharge. According to the IRWQISC index, stations S1
and S2 were classified as moderate quality, while stations S3 and S4
were categorized as relatively poor quality. Based on the NSFWQI
index, all stations fell within the moderate quality category but did
not meet the standards for drinking water. The Wilcox index
indicated that the river water remains suitable for agricultural use.
The study identified urban and rural sewage, along with agricultural
runoff near the Kashkan River, as the main contributors to the
decline in water quality. Cluster analysis grouped the sampling
stations into two major categories based on their water quality
characteristics. Therefore, it is recommended that environmental
management strategies focus on continuous monitoring and
identification of pollutants as a foundation for informed decision-
making in this region.
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Introduction

Water is one of the most vital components of
the environment, with rivers recognized as
essential natural resources. In recent years,
urbanization and increased pollution from
the discharge of various wastewater types—
including municipal, industrial, and
agricultural effluents, as well as landfill
leachate—have caused significant changes
and declines in river water quality
(Gholizadeh & Heydari, 2020). Given the
vulnerability of river ecosystems, regular
assessments are crucial for developing
sustainable management strategies,
especially considering the growing pollution
sources driven by human activities and
urban expansion. Therefore, prioritizing
continuous evaluation and monitoring of
river water quality is fundamental for the
protection of global water resources (Khan
et al., 2023; Saghafi et al., 2025).

Several water quality indices have been
developed as effective tools to assess the
condition of water bodies. These indices
simplify complex, multi-parameter water
quality data into a single numeric value,
which is then categorized on a relative scale
ranging from very poor to excellent. Such
indices are widely used to monitor and
control the quality of surface and
groundwater and to support environmental
management decisions. By reducing raw
data complexity, water quality indices not
only indicate current water quality but also
reveal spatial and temporal trends
(Ghamarnia et al., 2023).

Among these, the National Sanitation
Foundation Water Quality Index (NSFWQI)
is particularly significant. Using the
NSFWQI  classification  allows  for
straightforward presentation and
comparison of river water quality across
different sampling stations, facilitating
timely and accurate assessments. In Iran, the
IRWQISC index—developed to reflect local
conditions—has proven effective compared
to other indices (Aminirad et al., 2021).
Other commonly used indices include the
Schuler diagram and World Health
Organization standards for drinking water,
the Wilcox diagram for agricultural
suitability, and the Canadian Environmental
Quality Guidelines for aquatic life.

Moreover, Geographic Information
Systems (GIS) software has become
instrumental in mapping pollution and
providing detailed visualizations of surface
water quality (Shamimuzzaman et al., 2019).
By integrating spatial data, geographical
layers, statistics, and field observations, GIS
enables more precise prediction and analysis
of water resource conditions. This supports
decision-makers and environmental
managers in implementing targeted actions
to prevent pollution and improve water
quality (Gholizadeh & Heydari, 2020).

Numerous studies have assessed surface
and groundwater quality. For example,
Alizadeh et al. (2017) evaluated the water
quality of the Karaj and Kan rivers through
sampling at 20 stations from September
2012 to June 2013, employing NSFWQIL,
IRWQISC, and WQI indices. The NSFWQI
classified water quality as poor to average,
IRWQISC rated it from very poor to
relatively good, and the WQI assessment
indicated good quality. Their findings
suggested that the water was suitable for
drinking and agricultural use. Similarly,
Mirzaei et al. (2005), through zoning of the
Jajrud River, found that water quality
deteriorated due to microbial contamination,
suspended solids, and increased turbidity.

The Kashkan River, located in Lorestan
Province, Iran, is a vital waterway that
significantly ~ supports  the  region’s
ecosystem and economy. However, it has
been increasingly impacted by pollution
from various anthropogenic activities,
posing serious risks to the environment and
local communities. This study aims to
evaluate the current pollution status of the
Kashkan River, explore its potential
consequences, and discuss  possible
mitigation strategies.

Materials and Methods

The study area

Lorestan Province, with an area of 28,160
square kilometers, is in the southwest of Iran
and includes the Karkheh and Karun River
basins. The Kashkan watershed is one of the
important sub-watersheds of the Karkheh
watershed. In terms of geographical
location, the watershed is situated within 47
degrees and 12 minutes to 48 degrees and 59
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minutes eastern longitudes and 33 degrees
and 8 minutes to 34 degrees and 2 minutes
northern latitudes, in the central part of the
Zagros Mountain range, 450 kilometers
southwest of Tehran. This basin is entirely

located in Lorestan Province, and the
districts of Khorramabad, Aleshtar,
Kuhdasht, and Poldokhtar, covering

approximately 33 percent of the entire
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province, are mainly within this basin
(Mehdinasab et al. 2015). The watershed of
the Kashkan River, with its 8 sub-
watersheds, covers an area of approximately
9,560 square kilometers with a river length
of about 300 kilometers, being roughly 22
percent of the total Karkheh watershed.
Figure 1 shows the location of the river
considered in this study.
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Figure 1. Location of the river under study.

The study area was selected as a focused
segment within the broader plan for
monitoring and assessing river water quality
in Lorestan Province, aiming to identify
zones with elevated pollution levels in
alignment with Iran’s national research and
technological priorities in the water sector.
Following field visits to over twelve
potential sampling sites, four sampling
stations were established. The selection
criteria included insights from previous
studies, the status of sub-basin outflows,
proximity to villages and cities, expert
consultation from the Lorestan Regional
Water Company, as well as considerations of
accessibility and spatial distribution to
ensure comprehensive coverage of the study
area.

Station 1 was positioned at the confluence of
the two main tributaries of the Kashkan
River. Stations 2 and 3 were located
downstream near two populous and

significant cities, while Station 4 marked the
downstream endpoint of the study region.
The precise geographical coordinates of
these stations are detailed in Table Sl1,
recorded using a GARMIN eTrex 30x GPS
device.

Sampling was carried out quarterly across
four seasons, from November 2022 to July
2023. Water samples were collected,
preserved, and analyzed according to
standard protocols. Subsequently, the
collected data were evaluated using the
IRWQISC, NSFWQI, and Wilcox water
quality indices in accordance with both
global and national standards. Additionally,
spatial mapping of the river’s water quality
was performed utilizing Geographic
Information System (GIS) techniques
(Shamimuzzaman et al., 2019).

Water quality indicators
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IRWQIsc water quality index

The IRWQIsc index is one of the IRWQI
indices that evaluates water quality based on
the presence of common quality parameters.
In this index, a specific weight is assigned to
each parameter (nitrates, phosphates,
turbidity, dissolved oxygen, chemical
oxygen demand, BODs, pH, total hardness,
electrical conduction, fecal coliform, and
ammonium), as shown in Table 1 (Nazari et
al. 2020). To determine the index for each
parameter, specific charts are available.
Each parameter is ranked based on its
qualitative value between 1 and 100
according to the corresponding curves (1
being the worst and 100 being the best
quality). Then, the water quality index is
determined from the geometric mean of the
parameter rankings based on the weight
assigned to each parameter. This index is

108

designed in such a way that even if the
number of measured parameters is less than
11, 1t 1s still reliable, but it is better to
measure at least 6 parameters. To determine
the water quality index, the following
equations were used (Ghamarnia et al.
2023):

n
IRWQIg¢ = [1_[ Vi ]
i=1
n
Y= z W;
L

1
where, Wi is the weight of the i-th parameter,
n is the number of parameters, li is the index
value for the i-th parameter from the ranking
curve, and also using Table S2 (Dadkhah
Tehrani et al. 2023), the water quality of the
river was determined.

1
Y

(D

2)

Table 1. Weight for each parameter in the IRWQIsc index.

Parameter Unit Weight factor
Fecal coliform MPN/100mL 0.14
BOD;s mg/L 0.117
NOs mg/L 0.108
DO Yosat 0.097
EC mho/cmp 0.096
COD mg/L 0. 093
NH, mg/L 0.090
PO* mg/L 0.087
Turbidity NTU 0.062
Total hardness mg/L 0.059
pH - 0.051

NSFWOQI qualitative index

The National Sanitation Foundation Water
Quality Index (NSFWQI), introduced in
1970 with the support of the National
Sanitation Foundation by Brown and
colleagues, is one of the simplest and most
widely used methods for assessing water
quality (Brown et al. 1970). This index
assesses water quality based on 9 water
quality parameters, including dissolved
oxygen, fecal coliform, BODs, pH, nitrate,
phosphate, temperature variations, turbidity,
and dissolved solids. Mathematically,

NSFWQI can be expressed as the following
equation (Khan et al. 2023):
n

3)

Here, W; represents the normalized sub-
index of the i-th water quality variable, and
C; indicates the weight of the water quality
variable as its importance. In this index, a
specific weight (Table 2) is used for each
parameter (Nazari et al. 2020), and the
descriptive equivalent of the index, is
calculated from Table S2 (Dadkhah Tehrani
et al. 2023).

NSF — WQI = z Wi Ci
i=1
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Table 2. Weight for each parameter in the NSFWQI index.

Parameter Unit Weight factor

Fecal coliform MPN/100mL 0.16
BOD:;s mg/L 0.11

NOs mg/L 0.1
DO Yosat 0.17

T C 0.1

PO.* mg/L 0.1
Turbidity NTU 0.08
Total hardness mg/L 0.07
pH - 0.11

Wilcox index

The Wilcox diagram classifies water for
agricultural uses into four classes based on
electrical conductivity values (Wieczorek
2023). This diagram is based on two main
factors, namely electrical conductivity and
sodium adsorption ratio (SAR), which
indicate the risk of alkalinity. The various
groups mentioned in the Wilcox diagram,
based on the values of these two parameters,
inform farmers about the suitability of water
for agricultural use. Based on the
measurement of anion and cation

concentrations in the soil saturation extract,
these values represent the amounts of water-
soluble ions (Salari, 2024). In this
classification system, agricultural water is
categorized into four groups—excellent,
good, moderate, and unsuitable—based on
electrical conductivity (EC) and the sodium
adsorption ratio (SAR), as shown in Table 3.
Additionally, a more detailed classification
into 16 categories is presented in Table 4,
where "S" denotes SAR and "C" denotes EC
(Singhal & Gupta, 2010).

Table 3. Criteria for classifying water for agricultural use.

Category SAR Category EC Water quality
S1 SAR<10 Cl EC<250 Excellent
S2 10<SAR<18 C2 250<EC<750 good
S3 18<SAR<26 C3 750<EC<2250 Medium
S4 SAR>26 C4 EC>2250 Inappropriate

Table 4. Classification of water resource quality according to the Wilcox index.

Water classification

C,S,

C;S,.C,S,.C,S;
C;S5.C,S5.C55;.C5S,.C5S5
C;S,4.C,S,.C5S,.C,S,. C,S5.C,S,. Cu S

Results and Discussion

Water quality parameters of Kashkan River
After sampling from the study stations and
conducting tests on the water samples, the
values of the physicochemical and microbial
parameters of the river were obtained, as
shown in Table 5. During the study period,
the water temperature of the Kashkan River
ranged from 9.2° to 30.3°. The trend of
seasonal changes in water temperature
shows that the highest water temperature
occurs in summer, while the lowest occurs in
autumn. The difference in water temperature

Water quality Agriculture
fresh water Completely harmless
little salty Almost suitable
salty Use when necessary
very salty Harmful to agriculture

in different months can be due to variations
in climatic conditions, humidity levels,
duration of sunlight, and changes in
topographical conditions (Effendi and
Wardiatno 2015). Station number one, with
an average annual temperature of 17.6°C,
has the lowest temperature, while station
number four, with an average annual
temperature of 19.9°C, has the highest
temperature. The results of the present study
showed that the water temperature increases
from the upstream to the downstream of the
river. The influx of various types of urban,
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rural, domestic, and industrial wastewater
plays a significant role in temperature
changes. However, the increase in biological
communities, biological activities, and the
decomposition of organic materials, which
lead to an increase in BOD and a decrease in
DO, cannot be overlooked (Ghorbani et al.
2014). pH is very important in determining
the health status of a river because water is
used for direct human consumption,
including drinking and bathing (Sharma and
Kansal 2011). As seen in Table 5, the pH of
the Khoshkan River water during the study
period is alkaline, ranging from 7.25 to 8.21.
Throughout the study period, Station 3 has
the highest average pH (7.80), while Station
1 has the lowest average pH (7.58). The
alkalinity of the river can be due to the
geological conditions of the area, the
composition of the riverbed, the high levels
of dissolved salts in the water (resulting from
erosion and dissolution of formations), the
increasing trend of deforestation, the
reduction of vegetation cover, and the
presence of calcium and magnesium
carbonate (Ghamarnia et al. 2023). The pH
level of the Kashkan River water is suitable
for drinking, agriculture, and industry at all
stations, according to WHO standards and
the Iranian Environmental Protection
Organization. The lowest average DO levels
are observed in the summer, while the
highest DO levels are seen in the fall and
winter, showing an inverse relationship with
temperature, indicating that at higher
temperatures, the dissolution of oxygen in
water decreases (Kumar et al. 2011). The
DO level of the Kashkan River water is
suitable for drinking, agriculture, and
industry at all stations, according to the
standards of the WHO and the Iranian
Environmental Protection Organization.
According to Table 5, the highest BOD level
(24 mg/L) and the lowest BOD level (1
mg/L) belong to summer and autumn,
respectively.  Additionally, the lowest
average BOD (3.5 mg/L) is related to station
number two, and the highest average BOD
(9.5 mg/L) is related to station number three.
The high BOD level at station number three
could be due to the inflow of untreated waste
and sewage from the cities of Mamulan and
Afrineh. The BOD level of the Kashkan

River water, based on WHO standards, is
suitable for all stations and by the standards
of the Iranian Environmental Protection
Agency for drinking.

Additionally, the highest COD level (87
mg/L) and the lowest COD level (4 mg/L)
belong to summer and winter, respectively.
Also, the lowest average COD (16.5 mg/L)
1s related to station number two, and the
highest average COD (35.5 mg/L) is related
to station number three. The COD level of
the Kashkan River water has been compared
to the drinking water standards of the WHO
and the Iranian Environmental Protection
Agency. The water of the Kashkan River is
classified as hard, with the highest total
hardness at the stations occurring in the
summer season, which is within the
permissible range for drinking. The
maximum average values of ammonium
(0.46 mg/L), phosphate (2.93 mg/L), and
nitrate (11.50 mg/L) are related to the winter
season, which may be due to the entry of
surface runoff from fields and runoff from
rainfall into the river.

Electrical conductivity (Wieczorek 2023)
is one of the qualitative parameters of water
that indicates the ability of water to conduct
electric current and is a function of the
presence of dissolved ions in the water.
Consequently, the level of -electrical
conductivity of a water sample has a direct
relationship with the total dissolved solids
(TDS) in the water, and generally, there is a
linear relationship between EC and TDS in
each water sample (Yaryan 2016). The
lowest average EC and TDS levels were
observed at station number one, while the
highest average EC and TDS levels were
observed at station number four. The
average values of EC and TDS have shown
an increasing trend from the upstream to the
downstream of the river, which is due to
factors including ion exchange, reverse ion
exchange, evaporation, weathering,
interaction between water and rock, sulfate
oxidation and reduction processes, and
anthropogenic sources such as the discharge
of urban and agricultural wastewater along
the river (Yaryan 2016). The acceptable
levels of EC and TDS are defined based on
WHO and Environmental Protection
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Agency standards for drinking, agricultural,
and industrial uses.

According to Table 5, the lowest fecal
coliform value (34 MPN/100ml) was
observed at station number two in winter,
and the highest fecal coliform value (220
MPN/100ml) was observed at station
number three in summer. As expected, with
the influx of agricultural and, in some cases,
rural wastewater, as well as recreational
activities, the level of fecal coliform
increases along the river's flow path (Aghaee
et al. 2020). The fecal coliform level of the
Kashkan River water, based on WHO

Mohamed Sepahvand et al. / Environmental Resources Research 13, 1 (2025)

standards, is unsuitable for drinking at all
stations, and before using these sources for
drinking and hygiene purposes, microbial
treatment with common and conventional
methods must be carried out. The winter
season has the highest average turbidity
level (139.7 NTU), which is due to the high
amount of rainfall during this season and the
increased entry of surface runoff and
sedimentation in the river water. The
turbidity level of the Kashkan River water is
unsuitable for drinking at all stations,
according to WHO standards and the
Ministry of Energy standards.

Table 5. Measured parameters in different seasons at each station.
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Water quality assessment using IRWQIsc
and NSFWQI indices
The results of the water quality assessment
at stations S1, S2, S3, and S4 of the Kashkan
River from autumn 2022 to summer 2023,
based on the IRWQIsc index (Table 6),
showed that station S3 (summer 2023) had
the lowest level (relatively poor quality) at
37.2, while station S1 (spring 2023) had the
highest level (relatively good quality) at
60.1. Additionally, the lowest and highest
average IRWQIsc index values were
observed at station S3 with a value of 43.80
(relatively poor quality), and station S1 with
a value of 5443 (medium quality),
respectively. Overall, the water quality at
stations S1 and S2 was categorized as
medium (45-55), while stations S3 and S4
were categorized as relatively poor (30-
44.90). The winter season had the lowest
(44.70, relatively poor quality) and the
spring season had the highest (53.40,
medium quality) average IRWQIsc index.
Based on the NSFWQI index (Table 6),
station S3 (summer 2023) with a value of 55,
had the lowest level with medium quality,
and station S2 (autumn 2022) with a value of
69, had the highest level with medium
quality. Additionally, the lowest and highest
average NSFWQI values were observed at
station S3 with a value of 58 (medium
quality), and stations S1 and S2 with a value
of 64 (medium quality), respectively.
Overall, the water quality at stations S1, S2,
S3, and S4 was classified as medium (50-
69). The summer season had the lowest (59
medium quality) and the autumn season had
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the highest (64 medium quality) NSFWQI
index.

Using the IRWQIsc and NSFWQI
indices and utilizing ArcGIS 10.8.2
software, the water quality zoning of the
Kashkan River is presented in Figs. 2a and
2b. In each of the zoning maps, the average
index for each station over the sampling
period from autumn 2022 to summer 2023
was calculated separately, and by obtaining
a dimensionless number for each station, the
water quality was determined according to
the tables for each index. This number is
categorized with a relative scale that
indicates water quality from very poor to
excellent. These indicators are simple and
suitable tools for determining the status and
conditions of water quality. This
classification provides important
information to researchers and managers and
enables optimal water resource management
and appropriate decision-making regarding
the improvement of river water quality.
According to Figure 2a, the average value of
the IRWQIsc water quality index at stations
S1 and S2 is equivalent to medium quality
(45-55), and at stations S3 and S4, it is
equivalent to relatively poor quality (30-
44.9). This indicates that the water quality of
the Kashkan River decreases from upstream
to downstream. This also shows that moving
downstream, water quality deteriorates
significantly due to increased human
activities, the influx of agricultural runoff
and industrial and urban wastewater.
According to Figure 2b, the average value of
the NSFWQI water quality index at stations
S1, S2, S3, and S4 is equivalent to medium
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water quality (69-50) and degree C,
indicating that the water quality of the
Kashkan River is consistent along the river's
course.

Similar results have been reported in
other studies. For example, Delbari et al.
(2022) assessed the water quality of the
Tajan River using the Iranian Surface Water
Quality Index IRWQISC). Their analysis of
11 water quality parameters across 9
sampling stations revealed that the
IRWQISC index ranged from 7.23 to 8.70 in
the cold season and from 21.64 to 35.16 in
the warm season along the Tejen River.
Overall, the river's water quality was
classified as medium to poor, with pollution
increasing near agricultural lands. Major
pollution sources included sand and paper
factories in Mazandaran, fish and livestock
farming, sewage from Sari County and
surrounding villages, and runoff from rice
paddies and agricultural fields. These
findings underscore the importance of
comprehensive water resource management
and environmental impact assessments in the
region. Similarly, Sadeghi et al. (2016)
evaluated the water quality of the Zaringal
River in Golestan Province using the
NSFWQI and IRWQISC indices. Their
study, which analyzed 11 parameters across
9 stations, found that all stations fell into the
medium category according to the NSFWQI
index and into moderate or relatively good
categories based on the IRWQISC index.
While the water was suitable for agricultural
use, treatment was necessary for drinking
purposes.

In another study, Yusefzadeh et al. (2014)
assessed the water quality of the
Khoramroud River in Khorramabad using
the NSFWQI index and Geographic
Information System (GIS) technology. Key
parameters—including  pH,  dissolved
oxygen, total solids, biochemical oxygen
demand, turbidity, temperature, phosphate,

nitrate, and fecal coliform—were measured
at six stations over six months in 2012. The
results indicated that the first station had the
highest water quality (NSFWQI = 82,
"good") in August and November, while the
sixth station showed the worst quality
(NSFWQI = 42, "bad") in September and
November. Water quality deteriorated
progressively downstream, with stations
classified as good (first station), medium
(second to fourth stations), and poor (fifth
and sixth stations). This study demonstrated
the NSFWQI's utility in evaluating the
impact of pollution sources on river water.

The results of cluster analysis for surface
water quality assessment in the Kashkan
River basin are presented in Figure 3. The
dendrogram divides the sampling stations
into two main clusters:

- Cluster 1: T3, 74, 73, 72, T4, P3, P1, B3,
and P4 (primarily downstream stations near
Mamulan and Afrineh, influenced by point-
source pollution and urban/rural runoff).

- Cluster 2: The remaining stations.

The clustering reflects correlations between
qualitative ~ water  parameters,  with
homogeneous groups determined using the
Ward method and Euclidean distance.
Stations in Cluster 1 exhibited significant
changes in water quality due to urban and
rural influences, as well as seasonal surface
runoff. The river's water quality is also
affected by agricultural activities, road
construction, and wastewater discharges.
While dissolved oxygen and pH levels were
relatively consistent across clusters, other
parameters—particularly turbidity, fecal
coliform, and BOD-—showed marked
differences. = This  demonstrates  the
effectiveness of cluster analysis in
classifying homogeneous water quality
groups.
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Figure 3. Dendrogram of hierarchical cluster analysis for the sampling station to evaluate the surface water
quality of the Kashkan River basin (T= Summer, P= Autumn, Z= Winter, and B= Spring).

Water quality assessment using the Wilcox
index

The Wilcox diagram is widely used to assess
water quality for agricultural purposes. In
this classification system, two key
parameters—electrical conductivity (EC)
and sodium adsorption ratio (SAR)—are
considered critical. High salinity levels in
irrigation water increase osmotic pressure in
the soil solution, which can reduce water
uptake by plants, while elevated sodium
concentrations can negatively impact soil
structure and plant growth. In this study, the
Wilcox diagram for river water samples was
generated using Chemistry software. As
illustrated in Figure 4, approximately 70% of
the water samples fall within the C2S1
category (slightly saline—suitable for

agriculture), while 30% fall within the C3S1
category (moderately saline—usable with
caution).

The seasonal classification of water quality
based on the Wilcox index is presented in
Table S3. According to the results, water
samples from autumn fall into the C3S1
category, while those from winter, spring,
and summer are categorized as C2S1. This
seasonal  variation is attributed to
fluctuations in rainfall, which affect salinity
concentrations in the river water. Overall,
the results indicate that the water samples are
predominantly in the good to moderate
quality range for agricultural use and are
considered suitable for irrigation.
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Table 6. Evaluation of river water quality using the NSFWQI and IRWQIsc indexes.

IRWQIsc NSFWQI
Season Station Index rate Desc.riptive Index rate Desc.riptive
equivalent equivalent
> S1 49.71 Medium 66 Medium
Qs S2 53.00 Medium 69 Medium
N5 S3 49.00 Medium 62 Medium
= S4 46.20 Medium 60 Medium
S1 54.20 Medium 63 Medium
= § S2 42.90 Relatively bad 60 Medium
N = S3 42.90 Relatively bad 60 Medium
h S4 38.80 Relatively bad 57 Medium
> S1 60.10 Relatively good 68 Medium
2% S2 55.20 Relatively good 63 Medium
SE S3 46.10 Medium 55 Medium
S4 52.20 Medium 61 Medium
w S1 53.70 Medium 61 Medium
» £ S2 57.00 Relatively good 64 Medium
S B S3 37.20 Relatively bad 55 Medium
= S4 42.10 Relatively bad 56 Medium
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Figure 4. Wilcox diagram of the river water under study.
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Conclusion

Rivers are significantly impacted by urban
and rural expansion, industrialization, and
other human activities, with numerous
pollutants being discharged into the water.
This leads to serious environmental and
health concerns. Therefore, conserving
water resources is vital for both
environmental sustainability and human
well-being. In this study, a field
investigation was conducted to assess the
water quality of the Kashkan River in
Lorestan Province. Four sampling stations
were selected, and water quality assessments
were carried out over four seasons, from
autumn 2022 to summer 2023. Water quality
parameters were analyzed using the
IRWQISC and NSFWQI indices, while the
Wilcox index was applied to evaluate the
suitability of the water for agricultural use.

The average IRWQISC values indicated that
stations S1 and S2 had medium water
quality, whereas stations S3 and S4 showed
relatively poor quality. This reflects a
decline in water quality from upstream to
downstream, primarily due to increased
human activities, agricultural runoff, and the
discharge of industrial and urban
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