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The examination of water quality in terms of pollution is a crucial aspect
in managing the quality of surface water, such as rivers. This study
focused on analyzing the trend of nitrate (NO3) pollution in the 7.02 km
long of the Abbas-Abad River in 2022. The HEC-RAS model was used
to determine the river pooling, and then, the geometry was entered into
the QUAL2Kw model. Calibration and validation were conducted using
the data from May and July 2022, respectively, demonstrating the
model's accuracy. The findings revealed an increasing trend in nitrate
concentration of 7.6% during the non-agricultural season and an 8.0%
increase during the agricultural season due to the use of fertilizers and
chemical pesticides. To mitigate this, it is recommended to prevent
pollutant entry into the riverbed.
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Table 1. Average meteorological parameters of the Abbas-Abad station

Temperature Dew point temperature Wind speed Cloud cover Shader surface

Parameter C) C) (m/s) (%) (%)

Value 1431 4.35 3.06 30 70
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Table 2. Average quantitative and qualitative parameters of monitoring stations and point pollutant sources

Point sources Longitude Latitude Distance* (Km) Q (m*/s) T (°C) NO; (mg/lit)

Si 48°26°00” 34°46°00” 7.02 0.06 13.85 1.16

S; 48°26°20” 34°46°02” 6.00 0.06 14.52 1.20

Monitoring Ss 48°26°53” 34°46°09” 5.05 0.11 14.95 1.32
station Ss 48°27°12” 34°46°15” 4.04 0.03 14.29 1.50
Ss 48°28°00” 34°47°57” 2.17 0.03 13.50 2.20

Se 48°28°34” 34°47°46” 0 0.03 14.17 2.65

E, 48°26°47” 34°46°05” 5.70 0.05 14.76 1.23

E4 48°27°00” 34°46°13” 4.40 0.04 14.66 1.38

Agricultural Es 48°27°43” 34°46°38” 3.53 0.01 14.19 1.58
wastewater Es 48°27°31” 34°46°47 2.50 0.07 13.84 2.01
= 48°28°00” 34°47°57” 1.88 0.01 13.51 2.23

Es 48°28°40” 34°47°44 0.20 0.05 14.15 2.64

Municipal W, 48°26°34” 34°46°03” 6.09 0.02 14.50 119
sewage Ws 48°26°57” 34°46°10” 5.20 0.01 14.91 1.28

* Distance from upstream
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Table 3. The NSE, NRMSE and R? criteria for the QUAL2Kw model calibration and validation
Criteria Calibration I
Criteria Value Performance Validation
R? 0 Very Good 0.00006 Very Good
NSE 0.99 Very Good 0.94 Very Good
NRMSE 0.09 Good 0.03 Very Good
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Table 4. The total amounts of pollutants entering the river in the agriculture and non-agricultural period

Period Initial value (ug/) Output from QUAL2KAW (ug/) Change Percentage of changes (%)
Wet 95280 87647 7634 8.0
Dry 84297 77885 6412 7.6

Table 5. The amounts of NO; entering the river from point polluting sources (sewages and agricultural effluents)
during the agricultural and non-agricultural seasons

Parameter Non-Crop Season Crop Season Changes Percentage of changes (%)

NO; (ug/l) 12270 14840 2570 17.31

» Ol (539l By wyp @l b dlie oyl )3 Qual g HEC-RAS Jao 3udls 5l odlitul b oselcowsay guls
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