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Accepted: Rivers, as one of the available surface water resources that are exposed to
February 15, 2023 pollutant discharge have extra importance. In this study, while monitoring and
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October 3, 2023 simulating the process of qualitative changes in the 8 km reach of Neka River by

using the QUAL2Kw, the effects of dams, natural flow waterfalls and bed
stabilization structures were evaluated. For this purpose, twice qualitative
sampling and local visits were performed. Then, the initial model was prepared
and the estimation of data defects, the model was calibrated and validated.
evaluation of trend changes in parameters showed that all parameters are within

Keywords: the standard reach and the river has a high self-purification capacity. trending of
Neka river, Water dissolved oxygen changes showed that the concentration of these parameters was
quality, QUAL2Kw close to saturation, which was due to the favorable hydraulic conditions of the

model, Quality sampling ' rjver for aeration rate and the presence of numerous natural and artificial
waterfalls in the river. Although the pH value was within an acceptable range,
some sections were close to the saturation range because of the release of carbon
dioxide due to waterfalls in the flowing water, which the model simulated these
effects well. Also, the existence of small dams and creation of a wetland behind
these dam Cause to bacteria have been given more time to decompose organic
matter, which has increased the alkalinity and pH reach. The results analysis and
error indicators show that the QUAL2Kw model has a good accuracy in
simulating the quality of Neka river.

1.  Introduction
Increasing of the population and development of agriculture and industry cause an increase the concern due

to the lack of attention to environmental problems, especially the quality of water resources, economic
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development, irreparable social and ecosystem consequences. In the river, hydrological, biological,
geomorphological conditions, habitat and water quality are simultaneously effective on the health of
the ecosystem. One of the best tools is the QUAL2Kw model because is freely available and Available.
The simulation of the water quality of Zarineh River to the health of aquatic life was carried out by
using QUAL2Kw. The analysis of pollutant sources shows that diffuse sources such as wastewater and
accumulated garbage on the river beach are more effective. point sources contribute more pollution in
summer and autumn and agricultural pollutants contribute more in spring (Biglari et al., 2017). Also,
qualitative studies on the Bagmati river in Nepal showed that the local oxygenation is effective to
maintain minimum DO concentrations in the river. The combination of wastewater modification, flow
augmentation and local oxygenation is suitable to maintain the acceptable limits of water quality criteria
(Kannel et al., 2007).

2.  Materials and Methods
For supply data, the recorded data of the closest meteorological station to the study area of the neka river,

i.e.,, Dasht-e-Naz station, was used. Also, the coverage percentage was recorded according to field
observations on sampling days. To make a hydraulic model of the river, 20 cross-sections have been
considered. After entering the sections, the downstream normal depth is considered as boundary conditions,
s0, the average longitudinal slope of the river is introduced to the model. To run the model and prepare the
curves, the hydraulic model was run for 30 flow rates in the reach of 0 to 10 m/s. In this study, according
to the available information, the relations of discharge-width and velocity-stage were used for river sections.
For this purpose, at first, the hydraulic model of the river was created by using the HEC-RAS model, and
then the coefficients and powers of the stage-discharge, velocity discharge and width discharge equations
were extracted from the model and transferred to the QUAL2Kw. To supply water quality data, fieldwork
on the Neka river was done in August and September of 2018. Considering the financial and time limitations
and the location of polluting sources in the river, twelve parameters were sampled in situ and laboratory at
five points along the river.

3. Results
The calibration results show that the model has good accuracy in simulating water temperature.

Increasing the water temperature from upstream to downstream was due to increased air temperature
from upstream to the downstream and entering highly temperature sources into the river. The accuracy
of the model shows in these points, the model can qualitatively simulate natural waterfalls, flat
stabilization structures, dams, etc. Also, the oxidation rate of CBOD is equal to 4.37. The increasing
trend of total nitrogen along the river is due to the entry of polluting sources containing nitrogenous
compounds into the river, and the reason for the decrease in some areas is the consumption of nitrogen
by plants and also the settle down of organic nitrogen in the river. The rate of nitrification in the river
is very significant and equal to 9.32 per day. Comparing the maximum nitrate values, which is equal to
1935 micrograms of nitrogen per liter, with the limits of the existing maximum standard, shows that the
concentration of this variable is within the standard reach. Monitoring the trend of changes in non-
ionized ammonium in the river shows that this parameter is within the standard reach. The simulation
process of total phosphorus, which shows the sum of organic and inorganic compounds of phosphorus,
has good matching with the observational data. Also, alkalinity changes have an increasing trend. The
simulation results of electrical conductivity show an increasing trend, which is simulated with very
good accuracy.
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Calibration of water quality in Neka river

4.  Discussion and Conclusion
In the current research, the complete process of water quality management was carried out to identify
and control the Neka River in 2018. The results obtained from the study show that:

- The model can take into account the quantitative and qualitative effects of the existing structures in
the river (bed stabilization structures, flow diversion dams).
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- The analysis of the obtained results and the evaluation of the error indicators in the calibration and
validation period show that the simulation of the river has an acceptable accuracy. As a result, the
QUAL2Kw model has good accuracy in simulating the quality of Nakarood water.

- The river water quality was within the standard reach in both periods and the existing pollutants are
not capable of creating critical quality levels in the river.

- The model has an acceptable accuracy in estimating the defects of the available data.
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Parameter Value Units
Slow CBOD Hydrolysis rate 3.63 /d
Slow CBOD Oxidation rate 0.10 /d
Fast CBOD Oxidation rate 4.37 /d
Organic N Hydrolysis 0.10 /d
Organic N Settling velocity 1.89 m/d
IAmmonium Nitrification 9.32 /d
Organic P Hydrolysis 2.62 /d
Organic P Settling velocity 0.16 m/d
Inorganic P Settling velocity 0.09 m/d
Detritus Dissolution rate 0.93 /d
Detritus Settling velocity 2.30 m/d
Bottom Plants:

Max Growth rate 64.57 gD/m2/dor/d
Basal respiration rate 0.25 /d
Excretion rate 0.45 /d
Death rate 0.01 /d
Light constant 5.43 langleys/d
IAmmonia preference 84.28 UgN/L

Auto-cal Min value Max value
Yes . o
Yes . .10
Yes . o
Yes . o
Yes . 2
Yes . Ve
Yes . I
Yes . Y
Yes . Y
Yes : v
Yes . I
Yes . o
Yes . Yoo
Yes . -y
Yes . -1
Yes . <10
Yes \ Voo
Yes \ Voo
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