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1- Calibration
2- Validation
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[29]

Parameter Downstre
ndustr Flow am EC pH

y Distance
Unit m*/s Km pumho  s.u.

S

Khuzestan Steel 0.9 19.8 3464 8.12
Oxin Steel 0.4 20.28 - 7.6
Kavian Steel 0.35 5.08 7460 7.58

Ahvaz Pipe Mills  0.05

23.45 4410 7.04

Ahvaz Rolling &
Pipe Mills

0.15 5.75 1733 7.51

Sepanta 0.12 6.25 2026 7.91

Iran Carbon 0.12 23.08 2990 7.61
Parameter CBO N-
/W Diast DO NO3 T
Unit mgQO2 mg/L MgN/  Ce
/L L
Khuzestan Steel 65.7 3.99 7875 21
Oxin Steel 11.68 4.3 - 25
Kavian Steel 134.172 469 6075 27
Ahvaz Pipe Mills 49é34 397 1327 184
Ahvaz Rolling &
Pipe Mills - 2 oz
Sepanta 18.98 1.8 225 293
Iran Carbon 291.178 548 1035 25.7

Table 1. Characteristics of industrial effluents in during
the spring season [24]
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Fig. 1. Study area and location of urban industrial
effluents
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Parameter Calibration% Validation%
Flow 0.2 0.18
Velocity 0.35 0.21
Depth 0.04 0.07
Tempreture 0.44 0.28

Electric

Cunductivity 0.65 0.63
pH 0.37 0.63
Alkanity 0.55 0.46
Dissolved Oxygen 0.11 0.05
CBODy,t 0.11 0.22
Organic Nitrogen 0.22 0.06
Ammonia Nitrogen 0.21 0.12
Nitrate Nitrogen 0.55 0.25

Table 2. NRMSE for different variables in calibration
and validation
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3- Normalized Root Mean Squared Error (NRMSE)
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Fig. 2. Variation of Flow discharges along the
river in different seasons
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Fig. 3. Variation of dissolved oxygen along the
river in different seasons
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Fig. 5. Comparison of CBODx, With recommended
values in Iran water quality protection standard
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Abstract

Water quality management is a growing concern on a global scale, given the escalating challenges posed by
urbanization and industrialization. The consequences of water contamination are manifold, impacting not
only human health but also the broader ecosystem. As such, the assessment and management of water quality
within natural water bodies, such as rivers, are of paramount importance.

The Karun River, situated in the urban area of Ahvaz, exemplifies a vital case study in the context of
urbanization and its impact on water quality. This river serves as a primary source of water for the local
population, making it indispensable for various domestic, industrial, and agricultural purposes. The
population surge and industrial expansion in Ahvaz have led to a substantial increase in the volume of
wastewater discharged into the Karun River. This heightened wastewater input, characterized by a complex
mixture of pollutants, has had a profound impact on the river's water quality.

To address these concerns, this research embarked on the development of a simulation model. This model
was designed to simulate the dynamic behavior of the Karun River's water quality, taking into account the
diverse range of contaminants introduced by urban and industrial activities. The model's robustness and
reliability were ensured through a calibration process, involving the adjustment of model parameters to
closely match observed data, followed by a meticulous validation process to confirm its predictive accuracy.
Subsequently, the research set out to examine the seasonal variations in water quality within the Karun
River. The results unveiled a striking seasonality in water quality parameters. Notably, during the dry
summer season, when water flow decreases, the river experienced a substantial 49% reduction in dissolved
oxygen levels, indicative of severe oxygen depletion. Conversely, during the wetter autumn season, the
decline in dissolved oxygen was less pronounced at 15%, largely attributed to increased river flow and
dilution effects.

Comparisons with both national and international water quality standards exposed a disconcerting reality.
With the exception of the autumn season, during which higher flow rates provided some relief, the Karun
River consistently fell short of meeting established water quality benchmarks. This discrepancy emphasized
the need for more comprehensive and adaptable water quality management strategies.

The research's most critical scenario addressed a fundamental question: Could adherence to existing effluent
discharge standards lead to the desired water quality state in the river? Unfortunately, the findings
demonstrated that even under ideal conditions where all effluents entering the river met regulatory standards,
the river's water quality remained far from optimal. This underscores the complexity of the issues at hand
and highlights the imperative of considering dynamic hydraulic conditions and temporal variations in water
guality assessments.

The findings of this research stress the need for immediate, adaptive measures to safeguard water quality,
encompassing a holistic approach that considers not only discharge standards but also seasonal dynamics.
Furthermore, this research underscores the universal significance of accounting for temporal and seasonal
factors in water quality management and the necessity of regularly revising and updating water quality
standards to address the ever-evolving environmental landscape.

Keywords: River Water Quality, Numerical Modeling, Wastewater, QUAL2KW.
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