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Fig 1. The growth and bloom of aquatic plants in Dez
River-2015
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Table 2. The amount of discharge in the months of
measurement— 2015
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number  station name Longitude  latitude
(UTM)  (UTM)
Cham Gulak
1 Village 262160 3593255
Upstream

2 The Fourth 50798 3589564
Bridge

3 Dolat Park 257277 3588674

4 Army 255276 3387403

Refinery

5 Floating 254446 3585593
Bridge

6 The fifth 553675 3584800
Bridge

7 Refinery 251365 3583901
output

8 Refinery 251578 3583165

Downstream
Table 1. Geographical location of the stations in the
study area
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Fig. 2. The location of monitoring stations and the status of polluting sources in the study area-2015
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Cham Gulak The Dolat  Army  Floating The Refinery Refinery
parametr village upstream fourth park  refinery  bridge fifth output  Downstream
bridge bridge
The average of the measured Data
T(C) 20.37 21.07 21.04 20.99 20.99 21.01 21.94 21.31
DO 8.31 8.16 8.07 8.31 8.28 7.96 7.15 7.78
Nitrate 5.20 542 5.43 5.12 5.18 5.27 5.47 5.15
Phosphate 0.08 0.05 0.08 0.15 0.22 0.30 1.18 0.43
The standard deviation of the measured Data
T(C) 3.48 4.08 3.78 3.72 3.66 3.59 4.29 3.74
DO 0.59 0.59 0.83 0.53 0.57 0.82 0.93 0.66
Nitrate 0.91 0.83 0.99 0.66 1.06 0.92 1.42 0.91
Phosphate 0.13 0.05 0.10 0.12 0.08 0.14 1.13 0.21

Table 3. The average and standard deviation of the measured data— 2015
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Fig. 3. Water quality processes and the interaction of
variables in the HEC-RAS quality model
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Fig. 6. Sensitivity analysis for the water temperature-
"¢" parameter-April 2013
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Fig. 11. Model calibration for temperature, dissolved oxygen, nitrate and phosphate variables-2013
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Water quality RMSE value RMSE value after
. before . .
variable . . calibration
calibration
Temperature 1.94 0.29
Dissolved 1.20 0.67
oxygen
Nitrate 0.86 0.25
Phosphate 1.06 0.67
Table 5. RMSE error values before and after
calibration

A

SRR P I PRP

The
default Calibrated Parameter
Parameter value
in the value range
model
Water temperature calibration correction coefficients
Dust Coefficient 0.06 0.08 0.0-0.2
Coefficient a 1 9.5 -
Coefficient b 1 9.5 -
Coefficient ¢ 1 0.01 0-3
Correction coefficients of dissolved oxygen
calibration
Dust Coefficient 0.06 0.08 0.0-0.2
Coefficient K2 1 23 0-100
Coefficient K4 1 80 >
Dispersion 1 100 B

Coefficient (m?%s)

Nitrate and nitrite calibration correction coefficients

Ammonium to

nitrite Oxidation 0.1 0.2 0.1-1

Nitrate to nitrate
Oxidation 0.2 1.8 0.2-2
Phosphate calibration correction coefficients

Organic
phosphorus to— ) 0.15  0.01-0.7

phosphate
Oxidation

Table 4. Model calibration results
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OSen 5 e sler Lo e ) S0das (siloand 5 T S e 3L
Aj}ygébhﬁ;ndlﬂ.\d}k
. Cham Gulak The fourth Army Floating The Refinery
Variable village bridge refiner bridge fifth 0 t
upstream g Y & bridge utpu
T (O 18 18.68 19.3 19.4 19.7 20.2
DO (mg/L) 10.4 8.2 7.3 7.2 6.56 6.3
NO3 (mg/L) 6 6.1 6.2 6.3 6.3 6.4
PO4 (mg/L) 0 0.1 0.3 0.5 1.2 0.4
Table 6. Variables with observed flow
ltagy o il bl e Ol V J g
. Cham Gulak The fourth Army Floating The Refinery
Variable village bridge refine bridge fifth output
upstream & Yy g bridge P
T (C) 18 18.5 19 19.2 19.4 19.7
DO (mg/L) 10.4 8.47 7.65 7.55 7 6.8
NO3 (mg/L) 6 5.6 5.1 6.1 6.20 6.10
PO4 (mg/L) 0 0.07 0.27 0.46 0.09 0.36
Table 7. The amount of variables with increasing in river discharge
AJBAJJu_g:ijjllféjb%i)\bﬁjzféuﬁﬁjxﬁub)ﬁ;g.I\J}v\a-
Qualitative variable Unit Decrease Increase or decrease amount
Temperature oC v 0/5-1
Dissolved oxygen mg/L 0/5-0/8
Nitrate mg/L v 0/4-6
Phosphate mg/L v 0-0/3

Table 8. Trend and range of variations of variables after simulation with increasing river discharge
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Abstract:
The biological response to high concentrations of nutrients such as phosphorus and nitrogen in a river is
called eutrophication in water-resources engineering. Due to increasing withdrawals of water, successive dry
years, and the discharge of urban, industrial, and agricultural wastewater into the Dez River, the quality of
the river is being threatened. In this research, for the purpose of field monitoring and then simulating the
eutrophication of Dez river, eight monitoring stations were selected considering the way pollutants enter the
river. A number of water quality variables, including dissolved oxygen and water temperature, were
measured directly by the portable device, while phosphate and nitrate variables were measured through
sampling and laboratory tests. Then, the water quality simulation of the river with 18 Km of length was
conducted by the HEC-RAS model. A comparison was made between the simulation results and the
observed data, in which parameters including dissolved oxygen, temperature, nitrate, and phosphate were in
good agreement with the observed data. And the statistical value (RMSE) for the parameters of nitrate, water
temperature, dissolved oxygen and phosphate is 0.25, 0.29, 0.67 and 0.67 mg/liter, respectively.To measure
the accuracy of the model, the root mean square error (RMSE) statistical function was used. The results of
the sensitivity analysis showed that the amount of dissolved oxygen is more sensitive to the parameters of
oxygen demand and wind speed function coefficients, and also the model is less sensitive to the parameters
of diffusion coefficient and dust coefficient, and the change of these two parameters has no effect on the
dissolved oxygen graph. This was used in the model calibration process so that only parameters affecting the
model were used in the calibration process. The results showed that the variables of nitrate, water
temperature, dissolved oxygen and phosphate were modeled with appropriate accuracy. Also, the results of
the model confirmation show the acceptable compatibility of the simulated and observed values. After the
model Sensitivity analysis, calibration and validation, it was used to simulate the river's response to the
nutrition reduction scenario, which involved the impact of the discharge increasing on the concentration
reduction of nutrition in the river.
The results of nitrate and phosphate concentration changes during the simulation period in the river course
showed that the amount of phosphate and nitrate concentration increases from the upstream to the
downstream of the river. Also, the simulation results for the dissolved oxygen variable show that in most of
the sampling months, the concentration of dissolved oxygen is higher than 4 mg/1.
The simulation results showed that in the scenario of discharge increasing, the nutrition concentration
reduced significantly. On average, in all the stations, with the increase of the flow, there is an increase in DO
by 0.5-0.9 mg/l, a decrease in nitrate between 0.4 and 6 mg/l, and a decrease in phosphate by 3 0.0 mg/l and
a decrease of 0.5 to 1 degree in water temperature. This shows the impact of this scenario on the amount of
nitrate and phosphate variables, which are the main factors in creating the phenomenon of eutrophication and
algal growth.

Keywords: Water Quality Monitoring, Eutrophication Simulation, HEC-RAS, Dez River.
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