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Cross section, river The sustainable management of watersheds is essential for ecological balance,
degradation, particularly in regions heavily reliant on local resources. This study investigates the
morphology, Baranduzchai River, a crucial water source for Lake Urmia, focusing on the
sedimentation, ramifications of excessive sand and gravel extraction. Increasing population demands
Baranduzchay, West have led to unsustainable practices that threaten the river’s hydraulic stability and
Azerbaijan province. ecological integrity.

Methodology

To evaluate the impact of sand mining, a comprehensive analysis was conducted using
pre-extraction topographic data. Geographic Information System (GIS) techniques,
particularly the HEC-GeoRAS extension, were employed to create an intricate model
of the river’s hydraulic features. Twelve geometric cross-sections were established over
a 3-kilometer stretch to assess the variations in hydraulic parameters before and after
extraction. The study simulated the hydraulic response of the river to the extraction of
1 to 2 meters of material, examining changes in flow cross-section and velocity.
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Results and Discussion

The results indicate significant changes in the river's hydraulic dynamics due to non-standard extraction practices.
Specifically, the study found that a 1% reduction in cross-sectional area correlates with a 1% increase in flow velocity.
Each square meter extracted results in an average increase of 0.02 m/s in flow velocity across various return periods.
These alterations heighten sediment transport capabilities, exacerbating bank erosion and threatening adjacent
agricultural lands and water infrastructure. The findings highlight the interconnectedness of hydrological alterations
and socio-economic challenges, including potential conflicts over water resources and environmental degradation.

Conclusions

The research underscores the critical need for a holistic approach to watershed management that includes the active
participation of local stakeholders and regulatory bodies. Implementing sustainable extraction practices and developing
robust regulatory frameworks are imperative to mitigate adverse effects on the Baranduzchai River’s ecology and ensure
the sustainability of its resources. Future studies should focus on long-term monitoring and the development of adaptive
management strategies to preserve the ecological integrity of this vital watershed.
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Figure (1): The location of study area in Urmia Baranduzchay watershed
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Figure (2): The map of stream network
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Figure (3): The location of hydrometry station and classification hydrographic units of Urmia Baranduzchay river
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Table (3): Instantaneous peak discharge values for different return periods in the study area, Urmia Baranduzchay river watershed
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Table (4): The statistics of the Kolmogorov-Smirnov test obtained by matching the instantaneous peak discharge data with different
statistical distributions
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Figure (4): Longitudinal profiles of water surface with return periods of 2, 5, 10, 25, 50 and 100 years before sand mining
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Figure (5): Longitudinal profiles of water surface with return periods of 2, 5, 10, 25, 50 and 100 years in one meter sand mining
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Figure (5): Longitudinal profiles of water surface with return periods of 2, 5, 10, 25, 50 and 100 years in two meter sand mining
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Figure (6): Longitudinal profiles of water surface with return periods of 2, 5, 10, 25, 50 and 100 years in two meter sand mining
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Figure (7): Longitudinal profiles of water surface with return periods of 2, 5, 10, 25, 50 and 100 years in two meter sand mining
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Table (5): Comparison of changes in cross section and velocity before and after sand mining
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