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ABSTRACT 

Changing the bed topography of natural rivers is not a stable process ,as 

natural rivers is the result of natural balance between the quantities of water 

and sediments introduced into the channel, the caliber of the sediments, and 

the history and physiographic of the landscape through which the river runs. 

In Dametta Branch of the river Nile in order to use the branch for navigation 

the bed was excavated to increase the water depths along the reach .The 

excavation was designed to give a minimum depth of 2.5 m and width 42 m 

along the navigation route. After seven years a hydrographic survey was 

done to know how stable the route is. It was found that the navigation route 

was refilled and lost 80 % of its depth and the places next to the route were 

scoured. 

 This research aims to check the reliability and applicability of using 2D 

numerical models on the river Nile and use the2D modeling in predicting 

the effect of any human intervention in Damietta Branch. The RMA2 

module (2d depth averaged hydrodynamic modeling software) under SMS 

interface was used to model 60 km of Damietta branch from delta barrage at 



Qanater to Benha gauge. The RMA2 software has a problem in diverging if 

the number of dry nodes increased. Anew technique to edit the data was 

done to help the RMA2 to converge and three different meshes with 

different widths that accommodate the discharges at each period of the year 

were used. The SED2D module (2d sedimentation modeling software) was 

used to predict the changes in bed over 7 years. Some problems in the 

SED2D module like changing Boundary Condition in long term prediction, 

coupling of sediment and hydrodynamic runs, calipration of settling velocity 

and diameter of particle were solved using programming and sensitivity 

analysis.  

 



List of Figures 
 

Figure (2-1) The fluvial system................................................................... 15 

Figure (2-2) The relation between bed load transport rate and depth 

overtime.......................................................................................................29 

Figure (3-1) Presents the SMS data flow chart……………………….……92 

Figure (5-1) Shows the hydrodynamic model study reach…………….…123 

Figure (5-2) Shows a part of the hydrodynamic model study reach……...124 

Figure (5-3) Shows two cross sections selected in the hydrodynamic model 

study reach Figure………………………………………………………...125 

 (5-4) Shows the bed elevations along two cross sections showing the depths 

interpolated on the mesh…………………………………………...….….126 

Figure (5-5) Shows the manning roughness by depth relation………...…133 

Figure (5-6) Represents the discharge hydrograph of year 2007 that passed 

through Damietta branch……………………………….…………...……140 

Figure (5-7) Represents the water level – discharge relation of year 2007 at 

Benha gauge………………………………………………………………141 

Figure (5-8) Represent the water depth along the navigation route at 

discharge 668 m3/sec…………………………………………..…………143 

Figure (5-8) Represent the water depth along the navigation route at 

discharge 490 m3/sec……………………………………….…………….143 

Figure (5-8) Represent the water depth along the navigation route at 

discharge 315m3/sec……………………………………………………...144 



Figure (5-8) Represent the water depth along the navigation route at 

discharge 290 m3/sec………………………………..……….………...…144 

Figure (5-12) Shows the sedimentation model study reach……….…..….148 

Figure (5-13) Shows the SED2D global parameters window……………150 

Figure (5-14) Shows sand bed properties window…………………..…...151 

Figure (5-15) Shows the contour of the bed changes that happened at the site 
between the years 2001 to 2007…………………………………………………………………….172 

Figure (5-16) Shows the contour of the bed changes that happened at the site 
between the years 2001 to 2007………………………………………………………………………173 

Figure (5-17) Shows the contour of the bed changes that happened at the site 

between the years 2001 to 2007……………………………………….…174. 

Figure (5-18) Shows the predicted bed changes bed changes that SED2D module 
calculated from 2001 to 2007………………………………………………………………………….175 

 


