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= difficulties of using some indices. This research was performed to
determine the relationship between physicochemical parameters
and water quality indices

Methods: In this research, dominant water type of Gamasyab and
GharehSou rivers was first determined using radial diagram. Then,
to classify the water quality of two rivers, 14 quality water indices
together with national standards for drinking water 1053 and WHO
were used. Linear regression was used to determine the
relationships between quality indices and physicochemical
parameters. Finally, for the accuracy of the results of linear
regression, the obtained relationships were tested for two other
water sources (river and Gorgan Bay).

Findings: Based on hydrochemical results, the predominant type of
water in both rivers is Ca-HCOs. Based on diagrams and criteria
related to drinking and agriculture, the water quality of both rivers
is in the desired range. The results of Langelier, Ryznar, Larsson-
Skold and Puckorius indices showed that water quality for the
industrial sector was relatively corrosive. Also, the water quality at
the study stations is suitable for livestock drinking. The results of
linear regression between quality indices with physicochemical
parameters of water and some ion ratios showed that the resulting
relationships for calculating quality indices can be used for different
water types from fresh to saline. Also, comparing the results of linear
regression simulations with water quality indicators, indicates the
high accuracy of the relationships in water classification for different
uses.
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Relationship between physic-chemical parameters and water quality indices for different uses

Extended Abstract

Introduction

The increase in water consumption, the
decrease in natural water reserves,
environmental pollution and the increase in
human activities have caused the
assessment of the quality of water resources
to be considered one of the important issues
in recent years.

Water resources in Iran, especially in the last
three decades, have been affected due to
excessive consumption in various uses and
have faced a significant decrease due to
climate changes in these years. The quality of
river water is definitely affected by the
quantitative and qualitative uses of its
various sources. It is necessary to pay
attention to the desired physical, chemical
and microbial quality of water in line with
the type of use in drinking, agriculture,
industry and releasing it into the
environment. Controlling the concentration
of some pollutants is necessary to ensure
people's health. Such actions include
conducting physicochemical and microbial
tests on water supply sources

Corrosion is a physic-chemical reaction that
occurs due to the contact of materials with
the surrounding environment and changes
the properties of the material. The internal
corrosion of the pipe can be caused by
several factors such as the microbial quality
of the water, the physical-chemical quality of
the water (oxygen concentration, the
concentration and type of residual chlorine
and the concentration of chloride ions,
sulfate, calcium, water temperature), the
hydraulic conditions of the water in the pipe
(flow speed) and The material of the pipe
should be established. The wuse of
corrosiveness indicators is an indirect
method of measuring and simply diagnosing
the tendency of water to corrosiveness and
sedimentation. Common indices in this field
are: Langelier Saturation Index (LSI), Ryznar
Stability Index (RSI), Puckorius Index (PSI)
and Larson-Skold Index (L-SI).

One of the important issues in the quality
monitoring of water resources systems is the
detection and separation of physical,
chemical and microbial parameters and
determining the relationship between

quality parameters and quality indicators.
Finding these connections using laboratory
methods, in addition to their complexity and
problems, requires a lot of time and money.
One of the methods used to reduce costs is
determining the relationships between
quality indicators using linear equations.

Materials and Methods

In this research, the statistics and results of
physicochemical parameters (including:
calcium, magnesium, sodium, bicarbonate,
chloride, sulfate, electrical conductivity,
total dissolved solids, total hardness, and
pH) of two water stations and Polchehr of
Gamasyab River and also Doab Mereg
station of GharehSou River was prepared
from the regional water company of
Kermanshah province in 2013-2017. First,
the Kolmogorov-Smirnov statistical test was
used to check the normal distribution or
non-normality of the research data
(physicochemical parameters of the studied
rivers). For this purpose, the command
Analysis—Nonparametric Tests—Legacy
Dialogs—1-Sample K-S was used in SPSS23
software. Radial, Schoeller, and Wilcox
diagrams were drawn, respectively, to
analyze hydrochemical data, measure water
quality in the drinking and agricultural
sectors, using Aquachem2014.2 software. In
addition, drinking water standards of Iran
1053 and WHO were used to measure water
quality in the drinking sector. In the
agricultural sector, Na, SAR, MR, RSC, RSBC
and KR indices were used, and in the
industrial sector, the indices of Ryznar,
Puckkorius, Larson-Skold and corrosion
ratio were used. Then, the Australian
livestock drinking water standard was used
to determine water use in this sector. In the
next step, using linear regression analysis,
the relationships between physicochemical
parameters and water classification
indicators were determined and compared
with some common indicators in drinking,
agriculture, industry and livestock sectors.
The resulting relationships were used to
check the accuracy of their efficiency with
different types of water, including fresh
(Oghan River) and salty (Gorgan Bay).
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Findings

Based on hydrochemical results, the
predominant type of water in both rivers is
Ca-HCO3. Based on diagrams and criteria
related to drinking and agriculture, the
water quality of both rivers is in the desired
range. The results of Langelier, Ryznar,
Larsson-Skold and Puckorius indices
showed that water quality for the industrial
sector was relatively corrosive. Also, the
water quality at the study stations is suitable
for livestock drinking. The results of linear
regression between quality indices with
physicochemical parameters of water and
some ion ratios showed that the resulting
relationships for calculating quality indices
can be used for different water types from
fresh to saline. Also, comparing the results of
linear regression simulations with water
quality indicators, indicates the high
accuracy of the relationships in water
classification for different uses.

Conclusion

According to the radial diagram, the
predominant type of water in Gamasyab and
Ghareh Sou rivers is calcic bicarbonate. This
indicates that carbonate rocks play an
important role in feeding these two rivers.
The results of water quality in the drinking
sector indicate that the physicochemical
parameters of the two rivers are within the
limits of drinking water standards of Iran
1053 and WHO. Of course, except for EC and
TH, which are higher than the WHO
standard. According to the Wilcox chart, the
quality of water in the agricultural sector is
in the C;S; class. Also, according to Na, SAR,
EC, MR, RSC, RSBC and KR indicators, the
water quality is suitable for irrigation.
According to Langelier, Ryznar, Puckorios,
Larson-Skold indices and water corrosion
ratio of Gamasyab and GharehSou
watersheds, it is also suitable for the
industry sector. However, due to the
relatively corrosiveness of the water in the
studied rivers, it is suggested that water
transmission and distribution lines should
be made of resistant material, or measures
such as covering the inner wall of the pipe or
improving the water quality should be
carried out.
According to the standard of total dissolved

solids in water, the water quality of all three
stations is also suitable for livestock
drinking.
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