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Available online: self-purification capacity of Abbasabad river in Hamedan using the QUAL2KW
June 29, 2024 model, based on the simulation of DO, BOD and COD parameters, taking into
account the water quality standards in two areas for drinking (1.86 km) and
agriculture (4.33 km) was evaluated. The accuracy of the simulated values was
calculated through the statistical indices such as R2, SE, RMSE and NRMSE.
The RMSE values in the validation stage for DO, BOD and COD values were
Keywords: calculated as 0.26, 1.82 and 2.62, respectively. The simulation results showed that
water pqllutlon, §e|f- the amount of dissolved oxygen decreased by -3.21% in the first period and by -
purification, quality, 1.66% in the second period. Also, the concentration of BOD and COD increased
TMDL, QUALZKW by 30.13 and 27.94% in the first period and by 70.84 and 60.81% respectively in

the second period. Also, TMDL results showed that in the first period, the amount
of input load should be reduced, but in the second period, it is possible to increase
the input load. For BOD and COD parameters, the maximum load was calculated
based on the agricultural standard at the two watersheds, as 49.80 mg/liter and
99.15 mg/liter.

1. Introduction

One of the most important water sources are surface waters or rivers, which play an important role
in providing water needed for various activities such as agriculture, industry, drinking and production.
On the other hand, these sources have been placed as the place of discharge of sewage, factory effluent
and agricultural drains. Rivers have natural self-purification capacity and resilience to water deficits,
but when deficits exceed a certain limit, they affect biodiversity and livelihoods and lead to high costs
for treatment and restoration (IWMI, 2004). The maximum pollutant load acceptance capacity (TMDL)
in rivers is limited according to their self-purification ability.
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2. Materials and Methods

In this study, qualitative parameters (DO, BOD, COD) of Abbas Abad River in Hamedan were
simulated using the QUAL2KW model according to its capabilities. For this purpose, DO, BOD, COD
parameters were first sampled in May of 2022 and 2023. The parameters of 2022 were used for
calibration and the parameters of 2023 were used for accuracy. Statistical methods were used to
compare the simulated and measured values in order to evaluate the validity of the model. In this study,
due to the fact that a part of Abbas Abad River water is used to provide drinking water for Hamedan
city and a part is used as agricultural water for irrigation of gardens and agricultural fields, therefore, in
order to investigate the percentage of self-purification of river Do The interval was taken into account.

3. Results

Based on the results presented, for drinking purposes, the values of BOD and COD are not only not
possible to increase the input load, but they must also be reduced to 49% and 32%, respectively, in
order to still be acceptable in terms of drinking standards. It should be noted that this is due to the
location and location of water collection from the river for drinking purposes (first period). If the place
of drinking water collection changes in the future, this evaluation will not be valid. Also, in terms of
agricultural use, if the values of BOD and COD increase up to 3.45 and 5.86 times, respectively, they
will still be acceptable in terms of agricultural standards. As stated before, this is valid considering the
location and location of water harvesting from the river for agricultural purposes (second period). The
results of this research are in line with the results of (Raga Irsanda et al., 2014; Salvai and Bezdan,
2008). In total, it can be mentioned that this river has a pollution load of 2229.06 kg per day and 4447.89
kg per day for BOD and COD values, respectively.

4.  Discussion and Conclusion

According to the results, the process of dissolved oxygen changes along the route is almost uniform
and linear and has few fluctuations, which can be due to the high slope and proper aeration of the river.
The changes of BOD and COD are relatively similar and are significantly higher than the changes of
dissolved oxygen in such a way that it increases from a minimum value to a maximum value that is
several times the initial value. The results of Vanaei et al. (2022) also support this case. TMDL process
was also used to determine the self-purification capacity of the river and the maximum total daily load.
Based on the results, for drinking purposes, not only is it not possible to increase the input load for BOD
and COD values, but these values must be reduced by 49% and 32%, respectively, in order to be
acceptable in terms of drinking standards. However, in terms of agricultural use, this trend is different
and if the values of BOD and COD increase to 3.45 and 5.86 times, respectively, they will still be
acceptable in terms of agricultural standards. The modeling results are completely acceptable to achieve
management goals, especially in areas where rivers usually face a severe lack of data. The results of
Vanaei et al. (2016, A) are also in line with these results.
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