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Abstract

The rivers are of particular importance as one of the sources that supply the
water needs of human societies, and in fact, they are considered the arteries
of every country. Besides the quantity and yield of rivers, the quality of their
water should also be taken into consideration as one of the important
parameters. The statistics of 4 quantitative and qualitative sampling stations
of the region were used to investigate the water quality status of the
Gamasiyab River in the Nahavand subbasin in the west of Iran. The
statistical period used in this study is 54 years (from the water year 1969-70
to the water year 2022-23). In this study, the chemical quality of surface
water sources in the Nahavand subbasin in the Karkheh basin has been
investigated and analyzed using the results of qualitative analysis of water
samples at water measuring stations. To be able to have a more detailed
analysis of the quality of surface water in this subbasin, the water quality was
examined in different time scales including ten-year, seasonal, annual, and
the entire statistical period. Also, to check the quality situation in terms of
drinking, agriculture, and industry, and check for corrosiveness used the
Wilcox diagram, Schuler diagram, indexes of electrical conductivity (Ec),
sodium percentage (SP(Na%)), sodium absorption ratio (SAR), magnesium
hazard (MH), permeability index (PI1), kelly index (KI), Residual Sodium
Carbonate (RSC), Langelier Index (LI), Reisner Index (RI), Aggressive
Index (Al) and Pocorios Index (PI). The results showed that the qualitative
status of all stations in all time scales is good qualitative status in terms of
indexes of MH, KI, and RSC. Examining the results showed that, in general,
the water quality status of the studied stations is suitable in terms of various
indicators for drinking, agriculture, and industry.
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Introduction

Considering that the quantity and quality of the water of the Gamasiyab River and the branches of
other rivers (the Malayer water, the Kharchang rud, the Ghelghel rud) that enter it, play an important
role in the sustainable development of water resources for drinking, agricultural, and industrial needs
of Nahavand county. So, the water quality should be emphasized by monitoring and control of sources
of river water pollution. In this study, the water chemical quality in the rivers located in the Nahavand
subbasin has been investigated and analyzed using the results of the qualitative analysis of water
samples at the water measuring stations. The aim of this study is to investigate the quality of surface
water in the Nahavand subbasin in water measuring stations for use in various drinking, industrial, and
agricultural purposes. The statistical period used in this study is 54 years (from the water year 1969-70
to the water year 2022-23.
Methodology

The Gamasiyab River is located in the west of Iran, in the limits of Hamadan, Kermanshah, and
Lorestan provinces. This river originates from the Gamasiyab Kkarstic spring, 20 kilometers southwest
of Nahavand city and at a short distance from the connecting road from Nahavand to Noorabad,
Lorestan, at an altitude of 1860 meters. As this river passes through the Nahavand Plain, other branches
are added to it (Kharchang Rud (at the Babaghasem station) Ab Malayer (at the Vasaj station), Ghelghel
Rud (at the Firuzan station), Khorram Rud (at the Doab station)), which forms the Gamasiyab River.
To be able to have a more detailed analysis of the quality of surface water in this subbasin, the water
quality was examined in different time scales including ten-year, seasonal, annual, and the entire
statistical period. Also, to check the quality situation in terms of drinking, agriculture, and industry, and
check for corrosiveness used the Wilcox diagram, Schuler diagram, indexes of electrical conductivity
(Ec), sodium percentage (SP(Na%)), sodium absorption ratio (SAR), magnesium hazard (MH),
permeability index (PI), kelly index (KI), Residual Sodium Carbonate (RSC), Langelier Index (LI),
Reisner Index (RI), Aggressive Index (Al) and Pocorios Index (PI).
Discussion and Conclusion
The condition of the river water in terms of drinking at the stations was investigated. Examining the
water quality of the rivers in hydrometry stations showed that the water quality of the rivers in these
stations is in an inappropriate class in terms of drinking consumption, and there is no problem with
drinking. The Wilcox chart is used to check the quality of water for irrigation purposes. The Wilcox
diagram for the Sang sorakh station shows that most of the water samples are in the C2-S1 class and
some of the samples are in the C1-S1 class, which are in good condition for irrigation. The Wilcox
diagram for the Babaghasem station shows that a large number of water samples are in the C2-S1 class
and a few limited samples are in the C3-S1 class, which are in good condition for irrigation. Examining
the Wilcox diagram for the Vasaj station shows that a large number of water samples are in the C2-S1
class, some of the samples are in the C1-S1 class, and one sample is in the C3-S1 class, in terms of
quality, they are in good condition for irrigation. Examining the Wilcox diagram for the Doab station
shows that one sample is in the C1-S1 class and the rest of the water samples are in the C2-S1 class,
which are in good condition for irrigation.
Results
In terms of the SAR index, all stations are in excellent condition at all time scales. In terms of the Na%
index, the Sang Sorakh station is in excellent quality condition in all time scales. The Babaghasem
station had a good quality status in the summer season, the Vasaj station had a good quality status in
the 1990-99 decade and in the summer season. The doab station was also in good quality condition in
the 1970-79 decade and summer season and in other time scales it is in excellent quality condition. The
qualitative status of all stations in all time scales in terms of the indexes of MH, KI, and RSC is good
gualitative status. The qualitative status of all stations in all time scales in terms of the Pl permeability
index had average qualitative status. The Sang Sorakh, Babaghasem, Vasaj, and Doab stations in terms
of the LI index are in the qualitative state of calcium carbonate decomposition. The water of all stations
in terms of the RI index has severe corrosiveness in all time scales. Based on the Porcorios (PI) index,
the water of all stations has corrosiveness in all time scales. Based on the Al index, the water of all
stations has moderate corrosiveness in all time scales. Examining the results showed that the water
quality status of the studied stations is suitable for drinking, agriculture, and industry in terms of various
indexes.
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