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Abstract

Water quality modeling facilitates a better understanding of the
processes occurring in a water body as well as the conservation
programs to address them. The WASP model was used in this
study to evaluate the amount of nitrate and phosphate pollution
in Miankala Wetland. The wetland environment was divided
into 76 sections with morphological, environmental and flow
details as input to the model. The monthly concentration of
nitrate and phosphate parameters during 8 sampling periods
(2018-2019) from the lagoon water and 6 stations of Dahaneh-
ye Chopoghli, Miyan Ghaleh, Bandar-e-Gaz, Gharehsu,
Ismaeilsay and Galogah were introduced as the input to the
model. Calibration and validation of the model were done
using 4 primary and secondary statistical periods, respectively.
The performance evaluation of the model based on the three
indices of R2, RMSE and CP showed the acceptable
performance of the model in simulating the studied parameters.
The simulated nitrate concentration in all stations was within
the permissible range (1.81-32.42). The concentration of
phosphate was on the other hand higher than the allowed range
(0.016-0.070) in all stations, which indicates the deterioration
of water quality in the lagoon. Therefore, the correct
management of wastewater discharge from different centers,
quantitative and qualitative monitoring of the Wetland water,
and the use of organic fertilizers in agricultural lands and
aquaculture farms can control and prevent the increase of
phosphate and nitrate pollution in the Wetland.
Keywords: Modeling, Pollutant, Water
Wastewater, Simulation, Water Quality.
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Fig. 1- Location of the Miankaleh Wetland
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Fig. 2- Land use around the Miankaleh Wetland (Dashti et al., 2019)
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Table 1- Distance of sampling stations from each other (m)
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Bandar-e-Gaz  Danane-ye- Ismaeilsay ~Galogah  Gharehsu ~ Miyan ghaleh stations
chopoghli
Miyan Ghaleh
19102 Gharehsu
21522 81252 Galogah
14790 35518 17168 Ismaeilsay
37746 26129 9913 20606 Dahane-ye-Chopoghli
28442 13754 8751 13912 Bandar-e-Gaz
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| Miyan Ghaleh gMiyan ghaleh
Peninsula
‘Ismaeilsay

Galogah d

Fi. 3- Location of sampling stations
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Table 2- Geographical coordinates of sampling stations in Miankaleh Wetland
G OYU 4> (,Id pdiges (o] o Ldlrs Olaisw -F Jouo

Row Station Name Geographical Location

1 Galogah 36 47" 40" 53 ° 47' 48"

2 Bandar-e- Gaz 36 47" 49" 53 °57' 00"

3 Gharehsu 36 °50' 20" 54 °01' 54"
Dahane-ye- ° bpt EEt ° At 4o

4 Chopoghli 36 55 55 54 02" 17

5 Miyan Ghaleh 36 " 51' 59" 53 °49' 11"

6 Ismaeilsay 36 ° 49' 37" 53 ° 38" 01"

Fig. 4- A diagram of the segmentation of the Wetland environment
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Table 3- Coefficients influencing the simulation of parameters in the WASP model
WASP Jao 13 b ol )y (g5odmd o 135 il calps -V Jooa

Coefficients unit Amounts Source
L m/s 0.0096-0.0310 Fischer (1979)
Spread coefficient
Nitrification rate constant day 1.0000 Moses Sheela et al. (2016)
Nitrification temperature coefficient - 1.0470 Moses Sheela et al. (2016)
Oxygen half-saturation limit constant for - 2.0000 Moses Sheela et al. (2016)
nitrification
Minimum temperatu_re for nitrification o 0.0000 Moses Sheela et al. (2016)
reaction
Denitrification rate constant day 0.0300 Moses Sheela et al. (2016)
Denitrification temperature coefficient - 0.0451 Moses Sheela et al. (2016)
Phosphate dissociation coefficient in the Lit/Kg 0.3000 Moses Sheela et al. (2016)
water column
. . Tchobanoglous and
Global fixed rate of aeration day 0.2600 Schroeder (1985)
Minimum aeration rate day 0.7800 Chin David (2006)
The minimum calculable rate of aeration day 100.0000 Moses Sheela et al. (2016)
Temperature correction factor for aeration - 1.0240 Chin David (2006)
The stoichiometric ratio of oxygen to i 2 6700 Moses Sheela et al. (2016)
carbon
Decay rate constant BOD day 0.1750 Kiely (1977)
Temperature correction coefficient of
decay rate BOD - 1.0470 Novotny (2003)
Sediment decay rate constant BOD day 0.5000 Moses Sheela et al. (2016)
Temperature correction factor, sediment
BOD decomposition rate i 1.0470 Novotny (2003)
Partial oxygen limit BOD mg Oo.Lit 0/5000 Moses Sheela et al. (2016)
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Table 4- The sensitivity coefficient of WASP model input parameters
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. . Sensitivity

Simulation parameter Input parameters coefficient
Flow 0.130000
Nitrate _sprfead_coefficient 0.001600
Denitrification rate constant 0.000001
Denitrification temperature coefficient 0.000001
Flow 0.020000
Phosphate spread coefficient 0.027000
Phosphate dissociation coefficient in the water column 0.028000
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Table 5- Maximum allowable concentrations for
water quality parameters in Miankaleh Wetland
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Parameter Unit  Minimum Maximum
Nitrate mg/lit 1.81 32.42
Phosphate mg/lit 0.016 0.070
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Fig. 6- The results of simulating Nitrate in the studied stations, a) Ismaeilsay station, b) Miyan Ghleh, ¢)
Bandar-e-Gaz, d)
Dahneh-ye- Chopoghli, ) Galogah, f) Gharehsu
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Table 6- Evaluating the model for nitrate parameter simulation
Ol helyly (5jlodnmd 13 Joo (25! glS —F Jga

Nitrate
Cp RMSE R? index
Validation Calibration Validation Calibration Validation Calibration Station
0.31 0.24 0.90 0.50 0.63 0.69 Dahane-ye-
Chopoghli
0.29 0.28 0.50 0.40 0.58 0.71 Gharehsu
0.25 0.33 0.20 1.05 0.61 0.69 Barg:;'e'
0.27 0.31 0.10 0.40 0.66 0.58 Galougah
0.19 0.22 0.40 0.20 0.68 0.88 Ismaeilsay
Miyan
0.18 0.20 0.30 0.50 0.91 0.74 Ghaleh
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Fig. 7- The results of simulating phosphate in the studied stations, a) Ismaeilsay station, b) Miyan Ghaleh, c)
Bandar-e-Gaz, d)

Dahneh-ye- Chopoghli, ) Galogah, f) Ghareh su
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Table 7- Evaluating the model for simulating the phosphate parameter
Olind Jiol,ly (g5lwdad 45 Joo (2L, gl -V Jga

Phosphate
Cp RMSE R? Index

Validation Calibration Validation Calibration Validation Calibration Station

0.29 0.47 0.009 0.002 0.71 0.58 Dahane-ye-Chopoghli

0.31 0.36 0.008 0.007 0.67 0.59 Gharehsu

0.36 0.32 0.009 0.004 0.56 0.63 Bandar-e-Gaz

0.32 0.51 0.004 0.003 0.66 0.57 Galougah

0.18 0.22 0.002 0.006 0.79 0.61 Ismaeilsay

0.21 0.33 0.005 0.001 0.60 0.71 Miyan Ghaleh
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