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A key component of Pakistan's water management system, the Tarbela Reservoir
is essential for flood control, hydroelectric power production, and agriculture.
However, sedimentation is a severe issue that affects the reservoir's storage
capacity and operating efficiency. This research looks at the patterns of the
accumulation of sediment and erosion in the Tarbela Reservoir during the last 30
years, with an emphasis on the migration of the underwater delta and the
consequences for reservoir management. The research uses elevation data from
range lines throughout the reservoir's upper, middle, and lower portions to
identify unique patterns of sediment buildup, notably in the middle and lower
regions, whereas the higher area shows a mix of deposition and erosion.
Predictive modeling predicts the underwater delta's progress toward the Main
Embankment Dam (M.E.D), with a decrease in distance from 3.78 miles in 2023
to 0.58 miles by 2043, if present sedimentation rates continue. The results
underscore the vital need of appropriate sediment management measures in
reducing the negative impacts on storage capacity and hydropower efficiency.
This study gives vital insights into sedimentation patterns, laying the
groundwork for future reservoir management and sustainable operation in the
face of persistent sediment issues.
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