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The rate of reservoir sedimentation depends mainly on the size of a reservoir relative 
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Abstract 

The major and significant morphological changes of any river might be due to the 

construction of a huge structure across it like the High Aswan Dam (HAD) on the Nile 

River (NR). At a level of 182m amsl, the High Aswan Dam Lake (HADL) extends 500 

km upstream dam location. HADL has a surface area of nearly 6500 km
2
 and a capacity 

of 162 billion m
3
.   

The objectives of this study: 

To simulate the water and sediment transport in HADL using a numerical model and to 

test the effect of reducing water flow or/and sediment loads on the morphology of the 

lake bed. 

 

The study presented in this work was undertaken using historical and field data 

measurements that were utilized in the numerical model (GSTARS3). The one –

dimensional, GSTARS3 model was selected because of its capability in carrying out long 

term hydrodynamics and sediment transport simulations throughout the entire HADL in a 

semi-two dimensional manner while adopting the stream tube concept. 

The model was calibrated and validated using Han’s (1980) non-equilibrium sediment 

transport equation and Ashida and Michiue formula (1972). Generally the model fitted 

well measurements however; it predicted more deposition than the measured at the lake 

entrance. The model was used also to simulate a number of probable future scenarios; 

such scenarios include: repeating the last 40 years records, reducing the flow discharge in 

flood seasons by 10% and decreasing sediment loads entering the lake by (10, 25, 50 and 

75%), decreasing discharge by (10%) in flood seasons and sediment loads by (10, 25, 

50%) respectively. 

The model results showed that: repetition of the last 40 years flow rates and 

sediment loads will result in a general increase in sediment deposition at lake entrance 

and the upstream sedimentation zone will be extended closer to the dam site up to a 

distance of 105km from the HAD location. 

For the case of 10% reduction in flow discharge in flood seasons, it is noted that the 

deposition of sediment decreased from lake entrance till 394 km from the dam location.  

Decreasing sediment loads entering the lake will decrease the depths of deposition at the 

lake entrance till km122 from the dam. It was notable that decreasing the entering 

sediment load by 75% will lead to the lowest deposition depths. Decreasing both flow 

and sediment loads with different ratios (10, 25 and 50%) will cause some erosion zones 

to appear/emerge in the upstream reach of the lake and deposition depths will reduce till 

402 km upstream the dam. 
 


