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Abstract

Qualitative assessment of water resources is one of the main topics in hydrology. In order to evaluate the trend of water
quality changes using physical and chemical parameters in 21 surface water monitoring stations and 33 groundwater
resources stations using IRWQI, NSFWQI, WQI, OWQI, CWQI, DWQI and WPI quality indicators in the period
Statistical analysis of 2012-2013. Water quality status according to NSFWQI, WQI, WPI and OWQI indices was the
same for surface and groundwater resources and was in the middle, excellent and very poor quality classes. Also, the
average quality status in IRWQIsw and IRWQIew indices, poor condition of CWQI and DWQI indices in surface water
sources and good and excellent condition in CWQI and DWQI indices for groundwater resources were evaluated,
respectively. In surface water sources, Sheikhan Chai (6), Kani Rash (9), Balgachi Chay (15 and 16), Mohammad Shah
(19) and Godarchai (20) stations were identified as the most polluted stations, which is the parameter of total solids.
Suspended (90.4%) had the highest impact percentage in station 9 and was polluted in groundwater resources of
Nizamabad (23), Farrokhzad (27), Azim Khanlu (28), Adeh (31) and Mamind (32) stations. The most stations were the
phosphate parameter (58.3%), which had the greatest impact on reducing water quality in station 23. The results show
that the WPI index is appropriate for estimating surface and groundwater quality.
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Extended abstract

Introduction

Qualitative assessment of water resources is one of the basic topics in hydrology. In order to evaluate the trend
of water quality changes using physical and chemical parameters in 21 surface water sources monitoring
stations and 33 underground water sources using quality indicators IRWQI, NSFWQI, WQI, OWQI, CWQlI,
DWQI and WPI in the period 1391-1392 statistics were analyzed. The quality status of water based on
NSFWQI, WQI, WPI and OWQI indicators was the same for surface and underground water sources and it
was placed in medium, excellent and very poor quality classes. Also, average quality status in IRWQISW and
IRWQIGW indicators, poor status in CWQI and DWQI indicators for surface water sources and good and
excellent status in CWQI and DWQI indicators for underground water sources were evaluated. In the surface
water sources, Sheykhan Chai (6), Kani Resh (9), Balgchi Chai (15 and 16), Mohammad Shah (19) and
Godarchai (20) stations were identified as the most polluted stations, and the parameter of total solids Melang
(90.4%), had the highest percentage of influence in station 9 and contaminated in underground water sources
of Nizam Abad (23), Farrokhzad (27), Azim Khanlu (28), Adeh (31) and Mamind (32) stations. The phosphate
parameter (58.3%) was the most influential in reducing water quality at station 23. The results show the
appropriateness of WPI index in estimating surface and underground water quality.

Introduction

Qualitative assessment of water resources is one of the basic topics in hydrology. One of the most important
aspects of water resources management is supply and demand and establishing a balance between the two
(Muridi et al., 2016). Water monitoring and control has made high quality water available to consumers for
various purposes (Amin Pourshiani et al., 2015).

Research Methods

In order to evaluate the trend of water quality changes using physical and chemical parameters in 21 surface
water sources monitoring stations and 33 underground water sources using quality indicators IRWQI,
NSFWQI, WQI, OWQI, CWQI, DWQI and WPI in the period 1391-1392 statistics were analyzed.

Results and discussion

According to the IRWQIsw index, the water quality surveys conducted in the months of April, May, July and
October have a relatively good condition and in the months of November, December, February, June, August
and September, the water quality is average. According to the CWQI index, water quality is low in November
and April and poor quality in other months. Also, according to the DWQI index, low quality is observed in
November and poor quality in other months. Considering the average of different quality indicators, we will
examine their spatial and temporal changes. In surface water sources, IRWQI, NSFWQI, OWQI, WQI, WPi,
and CWQI indices have spatial changes, but DWQI index shows the same quality class (poor) in all sampling
stations. NSFWQI, OWQI, WQI and WPI indicators show the same quality class in different months, which
are located in the middle, very poor and excellent classes, respectively. But the water quality according to the
IRWQI index is different at different times. According to the average indicators of IRWQIlsw, NSFWQI,
OWQI, WQI and WPi in the monitoring stations of Godarchai basin, station number 1 and station number 16
have the best and worst quality conditions, respectively, and the results are the same. The general results are
that most of the stations are in the good quality class according to IRWQIew, Very poor quality class according
to OWQI, in the excellent quality class according to WQI and WPI, in the good quality class according to
CWQI and in the excellent quality class based on DWQI. According to NSFWQI, the water in all the sampling
stations is in the medium quality class. Azim Khanlu station is located in the bad quality category in the
IRWQIew index and in the poor quality category in the WQI index. By examining the time changes of the
indices, according to the NSFWQI index, it is good in March, average in November, June and September,
according to the DWQI index, it is relatively good in November and March, and good in June and September.
However, the temporal changes of the quality status were not observed in the IRWQIlew, OWQI and CWQI
indices, and the quality in all the sampling months is relatively good, very weak and low respectively. In
underground water sources, IRWQI, CWQI and DWQI indicators have spatial changes and are located in
different quality classes in different places, but NSFWQI, OWQI and WQI indicators have the same quality
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classes in different places. to be IRWQIlew, OWQI, WQI and WPi indices have no temporal changes, but
NSFWQI and DWQI indices have different quality in the sampling months. The average of IRWQIlew and
WQI indicators in the sampling stations of underground water resources shows that stations No. 1 and Station
No. 28 have the best and worst quality conditions, respectively. The parameters of turbidity, total hardness and
nitrate in the IRWQI index, nitrate, calcium, magnesium in the WQI index, phosphorus in the OWQI index
and phosphate in the NSFWQI index were selected as the most effective parameters in groundwater sources.
In the surface water sources, Sheykhan Chai (6), Kani Resh (9), Balgchi Chai (15 and 16), Mohammad Shah
(19) and Godarchai (20) stations were identified as the most polluted stations, and the parameter of total solids
Melang (90.4%) had the highest percentage of influence in station 9 and in underground water sources of
Nizam Abad (23), Farrokhzad (27), Azim Khanlu (28), Ade (31) and Mamind (32) stations. ) were the most
polluted stations, and the phosphate parameter (58.3%) had the most influence in reducing water quality at
station 23. The results show the appropriateness of WPI index in estimating surface and underground water
guality. There was a positive and significant correlation between turbidity and suspended solid particles, and
a negative correlation between turbidity and electrical conductivity, total hardness, and total alkalinity. Total
suspended particles and turbidity have a positive correlation with nitrite and phosphate ions and digestive
coliform, and it indicates that suspended particles along with erosion and transport of organic materials
containing nitrite, phosphate and coliform enter the aquatic environment. and the results obtained from the
correlation between the mentioned parameters indicate the type of total suspended particles, which is more
than the type of organic substances obtained from sewage and human and animal waste, as well as the presence
of bacteria in them. There was a significant positive correlation between total suspended particles with BOD5
and COD. With the increase in the amount of organic materials in the total suspended solids, which is due to
the occurrence of floods and the increase in the amount of erosion, the amount of these materials has increased.
The amount of BOD5 and COD can also increase, thus there is a significant positive correlation between the
total suspended solids and the two mentioned factors. There is a negative and significant correlation between
the two factors BOD5 and COD with DO, and there is a positive and significant correlation with ammonium,
nitrate, phosphate and total phosphorus ions, total hardness and alkalinity. If the origin of total hardness is
caused by surface erosion of water (combined with organic matter), a strong relationship can be seen between
BODs and COD. The dissolved oxygen factor has a negative and significant correlation with the parameters
of total hardness, total alkalinity, ammonium, nitrite, phosphate and total phosphorus. With the increase of
each of the mentioned parameters, the amount of dissolved oxygen in water decreases. Ammonium ion also
has a positive correlation with phosphate, nitrite and total phosphorus and a negative correlation with nitrate
due to the conversion of these two ions into each other. A positive and significant correlation was observed
between phosphate and total phosphorus and total phosphorus and digestive coliform due to the presence of
organic substances (phosphate and nitrate) in wastewater. There was a positive and significant correlation
between nitrite and phosphate and phosphorus. Due to the use of nitrogen and phosphate fertilizers, nutrients
enter the surface water by washing the soil. The entry of organic matter from different sources into surface
water sources can increase the amount of nitrite and phosphate. The reason for the strong positive and
significant correlation between BODs and COD is the existence of microorganisms and the positive effect on
these two parameters. There was a positive and significant correlation between pH and ammonium ion. With
the increase in pH, the amount of alkalinity (OH ion) has also increased.

In the surface water sources of Sheykhanchai (6), Kani-rash (9), Balgchichai (15 and 16), Mohammadshah
(19) and Godarchai (20) stations were identified as the most polluted stations, the parameters of total solids
Suspended (90.4%), temperature (6.5%), nitrate (10.5%), ammonium (46.4%), magnesium (17%) and chloride
(49%) respectively had the most effective percentages in these stations and in the sources The underground
water of Nizam-Abad (23), Farrokhzad (27), Azim-Khanlu (28), Ade (31) and Momind (32) stations were the
most polluted stations, respectively, according to phosphate parameters (58.3 %), BOD5 and COD (6%),
sulfate (52.5%), bicarbonate (8.5%) and chloride (45%) were the most effective in reducing the quality of
water and in general urban polluting sources (sewage and garbage) urban), agriculture and animal husbandry
(poisons and chemical and animal fertilizers) are the main polluting sources of the underground water of this
plain, which are not found in the mentioned stations. They have allocated 80 percent. By examining the
maximum and minimum values of water quality parameters in underground water sources, the stations that
have the highest values are as follows. Parameters of nitrate, sulfate, potassium, calcium, magnesium, total
hardness, total dissolved solids and electrical conductivity at Azim Khanlu station (28), total phosphate,
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phosphate, and nitrite parameters at Nizam Abad station (23), temperature parameter at the station Darge Seng
(30), parameters of chloride, sodium and ammonium in Mamind station (32), carbonate parameter in Ade
station (31), biochemical oxygen demand parameter and turbidity in Islamabad Khanlar station (6) and
chemical oxygen demand parameter in Farrukh station Zad (27) is observed. The only station that has the
lowest value for most parameters is related to Shahwaneh station (5), which includes the parameters of
electrical conductivity, total dissolved solids, total hardness, magnesium, potassium and bicarbonate. Also, the
maximum and minimum values of quality parameters in surface water sources are such that the parameters of
electrical conductivity, total dissolved solids, chemical oxygen demand, total hardness, magnesium, potassium,
bicarbonate, chloride have the lowest parameter values in Godarachai station. are The maximum values of the
parameters in the surface water sources stations are as follows. The parameters of biochemical oxygen demand
at Qalazchai river station (2, 3 and 4), turbidity, total suspended matter, chemical oxygen demand at
Shikhanchai station (5 and 6), temperature, acidity, potassium at Gardkashan station (7), nitrate , ammonium
and nitrite in Balgchichai station (15 and 16), total hardness, calcium, bicarbonate and sulfate in
Mohammadshah station (19), and electrical conductivity, total dissolved solids, magnesium, sodium, chloride,
phosphate, total phosphorus and coliform Faeces were observed at Godarchai station.

Conclusion

The results are that the NSFWQI index shows the average status of water quality in surface and underground
water sources. The OWQI index shows the very poor condition of water quality in surface and underground
water sources. WQI index shows the excellent status of water quality in surface and underground water
sources. The most effective parameters in the pollution of surface water sources are COD and Mg, which are
consistent with the results of Sener et al. (2017), and in underground water sources, they include nitrate and
chloride. CWQI and DWQI index has poor quality status in surface water sources and good quality status in
underground water sources. Two factors, turbidity and faecal coliform, have caused a decrease in the quality
due to having values exceeding the standard.
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