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Extended Abstract

Introduction

The Karun River, as the longest river in Iran, plays a vital role in the ecosystem and economy of the country's
southwestern region. The area around Ahvaz city, due to its high concentration of human activities and unique
hydrological conditions, has consistently experienced significant morphological changes. This study aims to monitor
changes in the shoreline of the Karun River between 2006 and 2016. Previous research has demonstrated that alterations
in river shorelines can profoundly impact the environment, economic activities, and urban infrastructure. In this context,
remote sensing technology has been recognized as an effective tool for monitoring changes across various temporal and
spatial scales. Combining multi-temporal satellite data with GIS analytical methods, this research provides a detailed
examination of morphological changes in the study area.

Materials and Methods

This study utilized satellite imagery from IKONOS, GeoEye, and Sentinel-2A for the years 2006, 2011, and 2016.
Processing steps included radiometric and atmospheric corrections using the Dark Subtraction model in ENVI 5.3
software. Image quality was enhanced through the Gram-Schmidt fusion method. Image classification was performed
using the Maximum Likelihood algorithm, categorizing pixels into water and non-water classes. Classification accuracy
was assessed using overall accuracy and Kappa coefficient metrics. The study area was divided into northern and
southern sections, with 551 measurement stations established along the shorelines. Shoreline changes were analyzed
using change detection techniques in ArcGIS 10.7.

Results and Discussion

The results indicated classification accuracies of 93.97%, 96.32%, and 91.73% for 2006, 2011, and 2016, respectively,
with Kappa coefficients of 0.94, 0.95, and 0.89. The most significant changes were observed in the northern section and
the eastern bank, reaching 255.8 meters during 2006—2011. The overall trend showed shoreline retreat, with maximum
values of 232 meters in the northern section and 180 meters in the southern section over the ten-year period. Analyses
revealed that the eastern bank experienced the most pronounced changes throughout the study period. These changes
were primarily attributed to a combination of natural factors (e.g., climate variability and flooding) and anthropogenic
influences (e.g., riverside construction and sand mining). The findings of this study align with similar research on other
regional rivers. As noted by Khabazi and Abdollahi (2015), human activities play a significant role in riverine
morphological changes. This study confirms that the eastern bank of the Karun River has undergone substantial
alterations due to higher human activity density. Comparisons with other studies, such as Ahmadzadeh et al. (2021),
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suggest that the change patterns in the Karun River resemble those of other major regional rivers. The use of high-
resolution satellite imagery, as recommended by Woldesemayat and Genovese (2021), also yielded reliable results in this
research.

Conclusion

This study demonstrated that integrating remote sensing data with GIS analytical methods provides a powerful tool for
monitoring riverine changes. The results indicate that the Karun River in the Ahvaz region has undergone significant
morphological changes, necessitating integrated management strategies. The following recommendations are proposed:
Implementing regulations to control destructive human activities within the river’s buffer zone.

Establishing continuous monitoring programs using remote sensing technology.

Restoring the riverine ecosystem through the planting of native vegetation.

Conducting further research on the impact of climate change on river morphology.

This study can serve as a scientific basis for decision-making aimed at preserving the sustainability of the Karun River.
Implementing the proposed measures could mitigate the adverse effects of morphological changes and protect this
valuable aquatic ecosystem.
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Fig 6. Morphological changes in the shoreline of the Karun River in the northern section (2011-2016)
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Fig 7. Morphological changes in the shoreline of the Karun River in the southern section (2011-2016)
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Fig 8. Morphological changes in the shoreline of the Karun River in the northern section (2006-2016)
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Fig 9. Morphological changes in the shoreline of the Karun River in the southern section (2006-2016)
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