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Introduction
- The Saskatchewan River Delta is one of the largest inland 
river deltas in North America.
- Construction and operation of dams upstream of the delta 
have dramatically impacted the flow of the Saskatchewan 
river, which has interrupted sediment transport.
- This study aims to model the possible
impacts of dam construction and operation on the 
Saskatchewan River Delta.

Pre-assessment
- The Hydrologic Engineering Center’s River Analysis 
System program (HEC-RAS) is a model package 
(Pistocchi & Mazzoli, 2002). The sediment transport 
model can use the hydraulic functions to calculate 
stable flow profiles.

e.g., quasi-steady hydrodynamics

- The Exner sediment conservation equation:
Where:    

x = streamwise distance
t = time
η = channel elevation
λp = bed porosity     
Qs = volume of transported sediment
B = stream width of control volume

This equation is used to calculate the sediment 
transport capacity by the control volume related to 
each cross-section. This equation uses to calculate 
the bed level variation.

- Manning roughness coefficient
Such a coefficient represents the flows in the river 
resistance and depends on the stage of the flow.

- Iber (www.iberaula.es) is a software 
package and a hydrodynamical model with 
two-dimension for simulating the flow of a 
free-surface, morphodynamics, processes 
for transportation, and habitat in streams 
and estuaries (Luis et al., 2019). 

- Digital Elevation Model (DEM) is the 
input for the IBER model. Cross-sectional 
survey data of the main channel have 
been interpolated and burned in the DEM.

Discussion/ Conclusion
- Comparison of different year cross-section data shows those changes, including 
riverbank erosion, sediment deposition, and river channel shrinkage.
- The results of sediment deposition and erosion of the riverbank and river channel 
provide insight into the processes of the channel change that happened on the 
Saskatchewan River.
- Models help to identify critical erodible sites and areas with sediment deposition 
and provide suggestions on reducing erosion and sediment replenishment in the 
Saskatchewan River Delta.

Figure 4: Saskatchewan River Digital 
Elevation Model

Figure 2: Cross-sectional data of 
the Saskatchewan river

Figure 1: General schematic plan of the 
Saskatchewan river contains the virtual 
upstream and downstream points with 
the actual coordinates of these points
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Figure 3: Cross-section profile at site 7 
for the year 2009, 2012 and 2014
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