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Many researchers believe that providing safe water, sanitary disposal and optimal
management are the three axes of health, and in all these cases, while paying
attention to the process of doing work, continuous control should also be done.
This study was designed and implemented with the aim of seasonally
investigating the physicochemical and microbial water quality of Qarasu River in
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Golestan province using the IRWQIsc index. 6 sampling stations were identified
for Qarasu River and sampling was done once every month in four seasons of
1400. The measured parameters include pH, BOD, COD, dissolved oxygen (DO),
electrical conductivity (EC), ammonium (NH.), nitrate (NOs), phosphate (PO.),
total hardness (TH), turbidity and total suspended solids .It was a stool form.
According to the measured parameters, Iran's surface water quality index
IRWQISC was calculated. The results of the study based on the index showed
that the quality of this index for all stations in all seasons was between 70.5 and
14.7 and according to the IRWQISC index, it was in five good categories (70-
1.85), relatively good. (55-1/70), relatively bad (30-44-9), bad (15-29-9) and very
bad (less than 15). The influencing parameters were total suspended solids,
turbidity, nitrate, temperature and fecal coliform. It can be concluded that the
amount of 70.5 with good quality is related to (Tuskestan village) in winter and
the amount of 7.14 with very bad quality is related to (Pol Qara Tepe) in summer
that the quality of the river water in The Gorgan to Aqgla road bridge station
(Qorban Abad) is in bad condition in all seasons due to the entry of urban and
industrial pollutants into this station, and Tuskestan village station has good and
relatively good quality in most seasons because Tuskestan is in It is located in
high altitudeand the entrance of clean running water into thisarea is more and it
is far from industrial and urban pollutants.
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Introduction

Today, investigating the quality of water
resources using numerical models and
qualitative indicators has attracted the attention
of many researchers (Rosouli et al., 2018).
Measuring the quality of river water can be a
good guide for the proper management of these

important resources. For the proper management
and planning of water resources, measuring the
quality of water is a good guide. By measuring
and analysing river information on a regular
basis, the data can be used in different cases and
the correct management methods can be adopted
(Hosseini et al., 2013). Mirzaei et al. (2014)
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conducted a zonation study on Jajroud River, the
results showed that the water quality has
decreased due to the introduction of microbial
pollutants, increased turbidity and suspended
particles. Hosseinzadeh et al. (2013) investigated
the water condition of Aydogmush river in
Mianeh city using NSFWQI index and the Liou
pollution index. that the results of these two
indicators show that they are in the middle class
in most of the stations based on the Liou value,
that only station B is polluted due to the high
COD and low DO and the differences in the
factors and measurements of both indicators.
The results of both indicators in making
decisions are equal and overlapping. In India
(Samantrai et al., 2009) studied the Mahanadia
and Atawabanki rivers with NSFWQI and
concluded that the quality of the rivers has
decreased due to the development of various
industries and human activities. Shokohi and
Medbari (2017) evaluated and compared the
sensitivity of NSFWQI and IRWQISC models to
water quality parameters of Pasikhan River. The
results of the seasonal sensitivity analysis of the
BOD parameter showed the highest sensitivity in
both models. The water quality based on the
NSFWQI index was "moderate" in the upstream
stations and "bad" in the downstream stations,
while the IRWQISC index reported the river
water quality in the upstream as "good" and in
the downstream as "relatively bad". Fayed et al.
(2021) studied the lake water based on the
Iranian  Surface Water Quality  Index
(IRWQISC) in the Neor Lake of Ardabil. The
results showed that this index was between 50
and 69 for all stations, and based on the
IRWQISC index, it was classified into two
categories: average (45-55) and relatively good
(55-70). Due to the passage of livestock in the
area and some tourist and agricultural activities
during the hot seasons around the lake, it is not
favorable for fish, especially cold water fish, but
it is suitable for agricultural and recreational
purposes. The purpose of this research is to
determine the physical, chemical and microbial
parameters related to the water quality index and
the seasonal assessment of the physical,

chemical and microbial quality in Qarasu river
water using the IRWQIsc index.

Materials and Methods

The area studied in this research is the Qarasu
watershed located in Golestan province. The
main tributaries of the Qarasu watershed from
east to west are: Garmabaddasht, Nomel, Bagh
Golban, Ziarat, Tul Cheshme, Toshan, Anjirab,
Shastakola, Shoghgiri, Nochman, Shamushek,
Naman, Miandre, llvar, Balajadeh, Plangkars,
Ghazmohalleh and Zvardasht. Qarasu river
flows in Bandar Turkmen and Aqgola cities.
The Gharesu River rises infrom the Alborz
Mountains in the southern part of Gorgan. Due
to the peculiar nature of the land in this water
area, all the small rivers that originate from the
northern slopes of Alborz are drawn towards this
river and then flow in an easterly direction in the
Gorgan Plain and parallel to the Gorgan River
and entering the Gorgan Bay and preventing the
arrival of these waters flow into the Gorgan
River. The main branch of this river originates
from the southwest of Gorgan. This branch
called Garambadesht flows in the northern part
and enters Gorgan Plain. After the meeting
watersheds of the plain, it suddenly changes its
direction to the west and takes the name of
Qarasu and entering Gorgan Bay in the village of
Qarasu. The river is 80 km long and its
catchment area is 1500 square kilometers.

In this research, sampling was carried out in
2019 to check the physical, chemical and
microbial quality of the Qarasu river water. After
identifying the stations of the Qarasu River
(Table 1 and Figure 2) throughout the year,
samples were taken once each season for the
parameters of pH, temperature, turbidity,
dissolved oxygen (DO), electrical conductivity
(EC), by means of the device Protables
calibrated at the sampling location and other
parameters were measured according to the
standard conditions (next to ice) to the Golestan
Department of Environmental Protection
laboratory and the parameters of biochemical
oxygen demand (BOD), chemical oxygen
demand (COD) ), ammonium (NH.), nitrate
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(NOs3), phosphate (PQOs), total hardness and
faecal coliform were measured according to the
standard method (APHA, 2005).

In this research, in order to check the quality of
the results, the method of checking the tests
includes checking the calibration curve by the
standard, providing control samples during the
tests according to the standard method and
measuring the COD, POs, NOs factors with a
spectrophotometric device along with drawing
the calibration curve. was used. For this reason,
taking into account the verification of the result
and the calibration curve, each time a certain
amount of prepared standards is measured, and
the samples are read in the interval of time, and
the prepared curve is verified, and if the numbers
read are the same as the previous numbers the
curve was not similar, the standard is prepared
again, and the calibration curve is drawn.
Analysis as a process of a scientific method is
one of the foundations of every research method.
In this research, the software formulated by
Shahid Beheshti University of Tehran and the
Environmental Protection Organization was
used to measure the IRWQISC index.

Results and Discussion

To determine the IRWQIsc index, eleven
parameters were studied: pH, BOD, COD,
dissolved oxygen (DO), electrical conductivity
(EC), ammonium (NH.), nitrate (NOs),
phosphate (POs), total hardness, turbidity and
fecal coliform. After testing and entering them
into the formula of the index, the results are
given in the following tables, and the
comparison of the quality of the index between
the researched stations is done in the figures
below. According to Table 3 and Figure 3, in the
spring season, the water quality of Tuskistan,
Niazabad Bridge, Qarasu Bridge, and Qarasu
Mesab stations is relatively bad, and Qurbanabad
Bridge and Qaratepe Bridge stations have bad
quality. It is According to Table 4 and Figure 4,
in the summer, Tuskestan station has relatively
good water quality, and at Gurbanabad Bridge,
Niaz Abad Bridge, Qarasu Bridge, and Qarasu
Mesab stations, the water quality is bad. The

water quality in Qara Tepe is very bad.
According to Table 5 and Figure 5, in the
autumn, the water quality at Tuskestan station is
relatively good, and at Niaz Abad Bridge and
Mesab Qara Su stations, the water quality is
relatively bad, and at Qurban Abad and Qara
Bridge stations. The hill and Qarasu bridge are
of bad quality. According to Table 6 and Figure
6, the water quality at Tuskistan station is good,
and the water quality is relatively bad at the
stations of Qara Tepe Bridge, Niaz Abad Bridge,
Qara Su Bridge and Mesab Qara So, and at the
Gurban Abad Bridge station. It has bad quality.
The parameters examined to determine the
IRWQIsc index include 11 parameters of pH,
BOD, COD, dissolved oxygen (DO), electrical
conductivity (EC), ammonium (NH.), nitrate
(NOs), phosphate (PO,), total hardness (TH),
turbidity and It is a faecal coli form. The results
of the study based on the IRWQIsc index
showed that this index was between 70.5 and
14.7 for all the stations of the Qarasu River, and
the level of 70.5 with good water quality related
to the village of Tuskestan in the winter and 7.14.
With very bad quality, it is related to the Yasagi
road bridge to Turkmen port after Qara Tepe
Bridge in the summer. In the spring, the water
quality is relatively bad (9/30-44), related to
Tuskestan village stations (8/43), Niaz Abad
bridge (2/31), Qarasu bridge (8/31) and Mesab.
Qarasu (5/37) and in some stations the water
quality is bad (9/29-15), related to Gurbanabad
(6/26) and Qaratepe bridge (5/28). . In the
summer, the water quality is relatively good
(1.55-70), related to Tuskestan village station
(59.3) and the water quality is very bad (less than
15), related to Qara Tepe Bridge station (7
14/14) and in some stations the water quality is
bad (9/29/15), related to Gurbanabad bridge
(3/17), Niazabad bridge (18) and Qarasu bridge
(9/20). It is the mouth of Qara-su (9/23). In the
autumn, the water quality is relatively good
(1/55-70), related to Tuskestan village station
(9/57) and the water quality is relatively bad
(9/30-44), related to Niaz Bridge stations. Abad
(34) and Qara Su estuary (1/34) and in some
stations the water quality is bad (29/9-15),
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related to Gurban Abad bridge (22/7), Qara Tepe
bridge ( 7/20) and Qarasu Bridge (7/29). In the
winter, the water quality is good (1/70-85),
related to Tuskestan village station (70/5) and
the water quality is relatively bad (9/30-44),
related to Qara Bridge stations. Tepe (9/36),
Niazabad bridge (2/32), Qarasu Bridge (4/36)
and Qarasu estuary (6/35) and bad water quality
(9/29/15), related The station is Gurban-Abad
bridge (5/18). In different seasons of 2019, the
water quality of Tuskestan village is relatively
bad, relatively good and good, because
Tuskestan is located in the upper reaches and the
flow of water enters that area more and it is
further away from agricultural, industrial and
urban pollutants. Shokoohi and Madbari (2018)
on the Pisikhan River, based on the IRWQISC
index, the river water quality in the upstream was
"good" and in the downstream "relatively bad".
The same index indicates relatively bad water
quality in most stations of Qarasu River. In 2013,
Nouri et al calculated the water quality of the
Karun River with the global NSFWQI index, and
the results of the index are between 30-33, which
means that the water quality is bad. But
compared to the results of this study with the
IRWQIsc index on the water quality of the
Qarasu River between 7/14-5/70, therefore, in
most of the studied stations, the quality is
relatively bad too bad, and one station in most
seasons. It has good quality, relatively good
quality and one station in a season has very bad
quality.

Conclusion
According to the results of this research, it can
be suggested that the sources of pollutants

entering the Qarasu River should be identified
from the beginning to the end of the river , and
the microbial quality in terms of pathogenic
microorganisms and the chemical quality in
terms of heavy metal elements and toxins should
be investigated. The river should be monitored
for a certain period of time to determine the
quality status according to the instructions. Also,
in order to take care of the water resources and
prevent the reduction of the pollution of the
Qarasu River, it is necessary to control the
incoming pollutants, including agricultural
drains and urban and industrial effluents, and
due to the presence of the river and the forest in
the research The study of some areas of the Qara-
Su basin are used as recreational areas, where
some pollutants enter the water as a result of
people's improper recreation, which requires
education, promotion, and culture in order to
prevent the destruction of the environment and
the pollution of river waters. Also, the direct
emptying of domestic sewage and the outlet of
industrial units around the river should be
avoided and they should be committed to more
monitoring and sewage discharge standards. To
expand clean agriculture (without the use of
chemical fertilizers and poisons and to promote
animal manure and compost to prevent water
pollution) and biological control methods. Due
to climate change and global warming, the
quality of water resources has increased, so it is
necessary to develop a water quality
management plan to maintain the quality and
prevent the pollution of water resources for the
Qarasu River.
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of IRAN Water Resource Quality Index.

IRWQI(sc): Iran Surface Water Resources Quality Index for Conventional Pollutants
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Fig. 1. Description of the IRWQI sc index (Shahid Beheshti University of Tehran and Environmental Protection
Organization
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Table 1. Geographical location of sampled stations of Qarasu River
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Fig. 2. Satellite image of the location of the sampling stations along the course of the Qarasu River
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Table 2. Size of IRWQISC and their description
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Table 3. The number of studied parameters in different stations of Qarasu river in spring season
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Fig. 3. Comparison of water quality index in different stations of Qarasu river in the spring season of 2019
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Table 4. The amount of studied parameters in different stations of Qarasu River in the summer season
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Fig. 4. Comparison of water quality index in different stations of Qarasu river in the summer season of 2019
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Table 5. The amount of studied parameters in different stations of Qarasu River in the autumn season
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Fig. 5. Comparison of water quality index in different stations of Qarasu river in the autumn season of 2019
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Table 6. The amount of studied parameters in different stations of Qarasu river in winter season
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Fig. 6. Comparison of water quality index in different stations of Qarasu river in the winter season of 2019
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