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Objective: Investigating the physicochemical and biological characteristics of the water
resources of the Kosar Dam watershed and reservoir, which is one of the important
reservoirs in the southwest of Iran and supplies drinking water to about twenty cities, and
hundreds of villages in the Kohgiluyeh and Boyer Ahmad, Khuzestan, Bushehr, and
Hormozgan provinces.

Method: This investigation aims to determine the Physicochemical and ecological
characteristics of the reservoir impounded water. To achieve the aim, Renter and CTD
(conductivity, temperature, and depth), facilities were undertaken and water samples in the
depth and the vicinity of the Asmari and Gachsaran formations were analyzed.

Results: Electrical conductivity (EC), temperature, dissolved oxygen (DO), pH, salinity,
major ions, and nutrients were measured.

Conclusions: The results reflect temperature stratification and EC, temperature, DO,
density, nutrients, and the hydrochemical parameter variation. Water quality differs in parts
of the reservoir from the input and output.
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Introduction

Dam construction and water storage is used to supply drinking water, irrigation, food
production, electricity generation and flood mitigation. In addition, dam reservoirs are
desirable homeland and habitation for animals and plants and play a significant role to protect
biodiversity. In general, lakes and reservoirs experience almost stagnant ecosystems and are
relatively immobile. In addition to living organism effects, they are subjected to non-living
physical and chemical factors. In dam reservoirs the thermo-cline layering with huge amount
of cold water and depleted oxygen in depth is observed. As a result of the depleted oxygen
condition in depth, decomposition of material an anxious condition occurs and the produced
gases influencing on aqueous ecosystem.

In this article, temperature, EC, pH, DO, density, nutrients (POs and NO3z) in different
depths of the Kosar reservoir, major elements in reservoir and the tributaries of the Kosar
watershed have been measured and evaluated. The hydrochemical characteristics of the
watershed and geological formations impacting on chemical quality of the reservoir also have
been accounted.

Material and methods

In order to evaluate quality parameters of the dam reservoir, 17 stations in different parts of
the reservoir were selected to measure temperature, EC, DO, pH, acidity, density, NO3 and
PQOg4, and 7 locations in tributaries and reservoir were chosen for sampling and analyses of the
major elements including; HCOgz, SO4, CI, Ca, Mg, Na and K. With regards to quality
variation with respect to depth, two points in outset and center of the reservoir were taken into
account for chemical analyses of the samples from the shallow, mid and depth. For
assessment of the column water quality in various depths, CDT (Conductivity, depth and
temperature) instrument was used. Rotner facility was applied to collect samples from the
hypolimnion (mixed layer), thermocline (thermal gap) and beneath layer. In this investigation
softwares including EXCEL 2019, SPSS 23 and AgQa 1.1 for statistical computation, graph
drawing and water facies were employed.

Results and discussions

Two main factors responsible for deteriorating water quality of the reservoirs are thermal
layering and eutrophication phenomena. Based on the obtained results, the lowest temperature
was noticed in January and February, and later on, temperature indicated an increasing trend.
In the summer and September, the temperature was on peak. The thermocline layer extends
from -12 to -25 m and the temperature difference is 14C°. Due to high temperature in summer
and solar radiation and particularly where plants nutrient elements are frequent, algae growth
in upper layer increases, and leading to change water quality (specifically colour, odor and
taste). On the other hand, due to low dissolved oxygen, growing activity of aquatic
metabolism and decomposition of accumulated material in sediments, the water at lower level
(depth) absolutely anxious and resulted in to form compounds affecting the taste and odor of
water.

Plot of the electrical conductivity (EC) versus depth, displayed that with increasing depth
until beginning of the thermocline, EC is stable and in the thermocline zone (-12 to -25), it
reduces and then increases. As a result of water flow and the reservoir water mixing the
termocline exhibited lowest total dissolved solids (TDS), while the upper and lower levels of
the reservoir embrace the higher TDS. The pH variation is quite similar to EC trend in the
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thermocline layer and its value drops from the 12 m depth downward. The overall pH
variation is between 7.67 to 8.4 in the reservoir and till 43 m depths the pH and EC depicting
falling off trend.

There is a correlation between salinity and the temperature in the reservoir. In the spring
and summer (sampling periods), the average TDS indicating an increasing trend from 12 m
depths downward, but as a result of mixing in autumn and winter seasons salinity is almost
uniform. The amount of dissolved oxygen in the epilimnion, thermocline and hypolimnion
was very low, very varied and declining respectively, and the reducing concentration
reflecting oxygen stress condition. In the lower depth the oxygen approaches zero value, so
providing reducing condition, affecting the taste, colour and odor of water.

To evaluate the nutrient status in the Kosar reservoir, the concentration of nitrate and
phosphate was measured in different depth. In the beginning depth of the thermal layer
phosphate concentration is elevated and corresponds to the oxygen drop, but in general the
phosphate concentration in different depth is below acceptable limit for drinking. Though, the
nitrate concentration in the tributaries, due to fertilizer usage, domestic sewage, and industry
upstream, reaches to 25 mg/l, but due to the huge amount of water and mixing, the nitrate
concentration in the reservoir is around 5 mg/l. Anyhow, the concentration of both nutrients
(PO4 and NOs) is not harmful in the reservoir.

The amounts of DO, COD and BOD in the tributaries are high as compared to the
reservoir. In the reservoir dilution and water mixing leads to lower concentration. Of course,
with increasing depth COD and BOD are showing the increasing trend while DO is declining
and affecting water quality at depth.

The water facies in the tributaries are Ca-HCO3 and Ca-SOs, due to carbonate (Asmari
formation) and gypsum (Ghachsaran formation) outcrop in the watershed. The water type in
the reservoir is dominantly Ca-HCOs, though in small part water type is Ca-SOas, but the
output water experiences Ca-HCOs. With increasing depth of the reservoir, the amount of Ca,
HCOs and SO is raised up, displaying dissolution of the outcropped rocks in the watershed
and in the reservoir. The correlation of the hydrochemical data on composite diagrams,
particularly between sulfate and calcium and also calcium and magnesium proves the
dissolution of the rocks.

Conclusion

The collected results indicated intense thermal layering in the Kosar reservoir, the beginning
of the thermocline layer occurs at 12 m depth and the temperature difference between the
surface and depth is 14 C°.

The EC, TDS, salinity percent and nutrients, in the thermocline outset having improved
trend, while DO and pH exhibiting falling off pattern. The DO is higher in the upper levels
and terminating to zero at the deepest depth. Therefore, water utilization is preferred from the
upper levels. The DO is severely reduced and in contrary COD and BOD are increasing with
depth.

The water facies in the tributaries are HCO3-Ca and SO4-Ca, due to carbonate and gypsum
rock dissolution. Although, in the major parts of reservoir water type is HCO3-Ca, but due to
gypsum dissolution in small part of the reservoir SO4-Ca water is also observed. Due to the
mixing of the vast amount of the water body in the reservoir, the output water designated
HCOz3-Ca facies.
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