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I Motivation for study  
• Predict dredging works 



I Motivation for study  
• Location sediment ponds 



I Outline study  
• Sediment export (=erosion) – hydrological modelling 

 soil conservation measures 
 = Watem/Sedem, LISEM (KULeuven) 
 Input sediment load into hydraulic models 

• Connecting soil to river – connectors 
 Sewerage network, ditches, roads 

• Sediment tranport – hydraulic modelling 
 river restoration scenarios 
  Infoworks RS (detailed), Infoworks ICM (simplified) = 1D 
 Deposition, erosion & resuspension 



I Outline study  
• Both models:  

• First application of detailed model for 7 catchments 
• Then simplify model  
• Application of simplified model for all catchments 

 
• In this presentation: first test resuts for catchment Maarkebeek  

 



IICalibration data 
• Sediment transport data: 
 100 years 15’ SSC data (100-10000ha) 

 
 

• Bathymetrical data of  
10 sedimentation zones & 
 5 retention basins 

 
 



III Challenges tackeled so far - River 
Sediment continuity equation 
 



III Challenges tackeled so far - River 
Replacing spill units 
 
 



III Challenges tackeled so far - River 
Stability 
 
 
 
 



III Challenges tackeled so far - River 

Stability 
 
 
 
 
 



III Challenges tackeled so far - River 

In bank model vs model including flood areas 
 
 
 
 
 
 



III Challenges tackeled so far - River 
In bank model vs model including flood areas 
 
 
 
 
 
 

____ = in bank model 

____ = flood model 



III Challenges tackeled so far - River 

In bank model vs model including flood areas 
• Flooded structures: adding flooding volumes by vertical sluices  
• Flooded river banks:  
 → example confluence Nederaalbeek - Molenbeek (KW180) 
 

 
 
 
 
 



IV Results - soil 

WaTEM/
SEDEM 



IV Results - soil 

WaTEM/
SEDEM 



IV Results - soil 

WaTEM/
SEDEM 



IV Results - soil 

WaTEM/SEDEM: output for each VHA segment 



IV Results - River 



IV Results - River 
Watershed Maarkebeek: Selected sedimentation zones  
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IV Results - River 
 
Watershed Maarkebeek: tests on event 4/7/2005  
 –> scenario 1 
 
 
 



IV Results - River 
Scenario 1, measuring location 347 at Leupegem 
 
 
 
 

>Maarkebeek>Run Group>Tes t_MA A _Sed_V G1_2>EV _MA A _Sed_V G1_2

 
M in

1607.743
Max

18488.621

Simulation P lot P roduced by d12235 (26/09/2013 12:10:39) P age 1  of 2
Sim: >Maarkebeek>Run Group>Tes t_MA A _Sed_V G1_2>EV _MA A _Sed_V G1_2 (20/09/2013 15:02:58)
Selec tion Lis t: C us tom Selec tion

____ = measurement 

____ = simulation 



IV Results - River 
Scenario 1, measuring location at Maarke-Kerkem 
 
 
 
 
 

>Maarkebeek>Run Group>Tes t_MA A _Sed_V G1_2>EV _MA A _Sed_V G1_2

 
M in

993.376
Max

8038.858

Simulation P lot P roduced by d12235 (26/09/2013 12:10:39) P age 2  of 2
Sim: >Maarkebeek>Run Group>Tes t_MA A _Sed_V G1_2>EV _MA A _Sed_V G1_2 (20/09/2013 15:02:58)
Selec tion Lis t: C us tom Selec tion

____ = measurement 

____ = simulation 



IV Results - River 
Scenario 1, downstream ter Borgtmolen (sedimentation 

location) 
 
 
 
 
 

____ = sediment concentration (mg/l) 

____ = bed change (m) 



IV Results - River 

Scenario 1, upstream Maarkebeek (erosion) 
  
 
 
 
 

____ = sediment concentration (mg/l) 

____ = bed change (m) 



IV Results - River 

Scenario 1, sediment balance 
Cumulative sediment mass balance (tonnes) 
influx =  4948.6     
outflux =  4104.5     
net deposition (tonnes) = 738.7 
net deposition (m³) = 557.5 
→ Good results sediment balance, but unrealistic high fluxes and sedimentation 

volumes 



IV Results - River 

Watershed Maarkebeek: tests on event 4/7/2005  
–> # scenario’s, parameters: composite, armouring, Active layer thickness, settling 

velocity, hard bed, porosity  

–> scenario 217: . Model without grading, increased cohesive treshold and lowered 
settling velocity 

 

 
 
 



IV Results - River 

Scenario 217, measuring location 347 at Leupegem 
 
 
 
 
 

...Group>Tes t_MA A _Sed_V G1_2_NoGrading+Tau+V Syyy>EV _MA A _Sed_V G1_2

 
M in

127.119
Max

22624.908

Simulation P lot P roduced by d12235 (26/09/2013 13:49:34) P age 1  of 2
Sim: >Maarkebeek>Run Group>Tes t_MA A _Sed_V G1_2_NoGrading+Tau+V Syyy>EV _MA A _Sed_V G1_2 (26/09/2013 13:38:41)
Selec tion Lis t: C us tom Selec tion



IV Results - River 

Scenario 217, measuring location at Maarke-Kerkem 
 
 
 
 
 

...Group>Tes t_MA A _Sed_V G1_2_NoGrading+Tau+V Syyy>EV _MA A _Sed_V G1_2

 
M in

54.121
Max

23144.049

Simulation P lot P roduced by d12235 (26/09/2013 13:49:34) P age 2  of 2
Sim: >Maarkebeek>Run Group>Tes t_MA A _Sed_V G1_2_NoGrading+Tau+V Syyy>EV _MA A _Sed_V G1_2 (26/09/2013 13:38:41)
Selec tion Lis t: C us tom Selec tion



IV Results - River 

Scenario 217, downstream ter Borgtmolen (sedimentation 
location, but erosion) 

 
 
 
 
 
 



IV Results - River 

→ net erosion 
 
But downstream node: 



IV Results - River 

Scenario 217, bend upstream Nonnemolen 
   
 
 
 
 → Dep. 



IV Results - River 

Scenario 217, GOG Etikhove 
 
 
   
 
 
 
 



IV Results - River 

Scenario 217, typical erosion/sedimentation profiles 
(upstream) 



IV Results - River 

Scenario 217, sediment balance 
Cumulative sediment mass balance (tonnes) 
influx =  4948.8     
outflux =  1207.6 
net deposition = 3730.2 
net deposition (m³) = 2815.3 
 
→ Realistic fluxes, but unrealistic sedimentation volumes 

  



V Challenges to come - soil 
• WaTEM/SEDEM 

• Erosion part - Sedimentation part   
• Calibration for a higher resolution (5 x 5m) 

 
• LISEM 

• Evaluation based on available datasets 
• If necessary: adaptations to LISEM  

 
• Resolution ↑: optimal model results ↓ 

 
• Runoff model: Feasibility of the CN method   

 
• Grain size distribution  

 
• Implementation connectivity hillslope – river  
 



V Challenges to come - River 

• Further calibration & validation of sediment modules 
 

• Comparison between flood compatible and inbank IWRS model 
 

• (Hydrodynamic) stabilization of IWRS (and ICM) model 
 

• Simulate geometry update 
 

• Comparison IWRS and ICM in terms of performance and calculation time 
 

• Upstream extension of model (cfr. VHA) 
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