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Extended Abstract

Introduction

This study investigates the deterioration trends of water quality in the Zayandeh Rud River using the SIAQUA-IPH
model within a GIS environment. As one of the most vital water resources in Iran's central plateau, the Zayandeh Rud
River has been severely impacted by human activities and the discharge of industrial and urban wastewater. The
primary objective of this research is to evaluate the effectiveness of the SIAQUA-IPH model in simulating qualitative
water changes, including parameters such as BOD, DO, nitrate, and phosphate, resulting from point-source pollutants
like the Isfahan Steel Company, Mobarekeh Steel Company, and Polyacryl Iran Corporation. Given the critical
importance of the Zayandeh Rud River for drinking water, agriculture, and industry, assessing its pollution levels and
proposing management strategies is essential.

Materials and Methods

To conduct this research, the river's drainage network was divided into 411 sub-basins using GIS and the STAQUA-
IPH model, with hydrological characteristics extracted using SMADA software. Pollutant concentration data from
seven sampling stations along the river were collected and used as model inputs. Simulations were performed for two
different seasons, and the results were compared with measured data. Model accuracy was evaluated using statistical
metrics, including the correlation coefficient (R?), root mean square error (RMSE), and objective function (Fobj).

Results and Discussion

The simulation results demonstrated that the SIAQUA-IPH model exhibits high precision in predicting BOD and DO
parameters, with correlation coefficients of 0.94 and 0.98, respectively. This high accuracy underscores the model's
capability in simulating organic pollutants and dissolved oxygen. In contrast, the model showed moderate
performance in simulating nitrate and phosphate, with correlation coefficients of 0.60 and 0.66, attributed to the
complex biogeochemical cycles of these elements and their dependence on factors such as temperature, pH, and
microbial activity. Further analysis revealed that the three industrial complexes significantly increase BOD levels (by
approximately 58%) and reduce DO levels (by about 50%) along the river, severely degrading water quality. The
discussion of results highlights the relatively good agreement between observed and simulated data, confirming the
reliability of the STAQUA-IPH model for point-source pollution assessment. These findings align with previous
studies that employed water quality models to simulate oxygen-related parameters and organic pollutants. However,
challenges in modeling nitrate and phosphate mirror those reported in other research, stemming from complex
processes such as nitrification, denitrification, and phosphate adsorption-desorption by sediments and organisms.
Additionally, the recent drying of the Zayandeh Rud River since 2015 has limited more precise modeling,
emphasizing the urgent need for optimized water resource management and pollution control measures.
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Conclusion

In conclusion, this study underscores the importance of integrating GIS tools and simulation models to understand and
predict the impacts of point-source pollution on river water quality. The obtained results can serve as a foundation for
management strategies aimed at reducing pollutant discharge and improving the Zayandeh Rud River's water quality.
Future studies should combine qualitative and quantitative water models while considering the effects of climate
change and recent droughts to develop more comprehensive conservation strategies for this vital river.
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Fig 1. Location of the Zayandeh Rud watershed, the river network, and the monitoring stations
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Fig 2. Simulation results for different pollutants at the upstream section between Pol-e-Kaleh and Lenj stations
during winter (March 5, 2015)
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Fig 3. Simulation results for different pollutants at the upstream section between Pol-e-Kaleh and Lenj stations
during spring (April 7, 2015)
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Fig 4. Simulation results for qualitative variables at the upstream section between Pol-e-Kaleh and Lenj stations
during autumn (November 5, 2015)
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