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Objectives

1. Building a simple deposition/resuspension sediment module

2. Studying long term environmental pollution problems:
• E. coli concentration
• trace metal concentration
• ...



3/19

Sediment module: processes and parameters
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Resuspension:

• M : erosion rate

• τe: critical shear stress

Deposition:

• ws: settling velocity
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Time series close to Baalhoek (2000)
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Using constant parameters
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Taking biological activity into account

τe and ws increase with temperature
(due to the increase of biological activity)



20 40 60 80 100 120 140
0

0.1

0.2

0.3

0.4

0.5

0.6

Student Version of MATLAB

[km]

S
S

C
[k

g/
m

3
]

(mouth) (Ghent)

data

7/19

Reproducing the main estuarine maximum of turbidity
Comparison with field measurements (2002)



20 40 60 80 100 120 140
0

0.1

0.2

0.3

0.4

0.5

0.6

Student Version of MATLAB

[km]

S
S

C
[k

g/
m

3
]

(mouth) (Ghent)

max
mean
min
data

8/19

Reproducing the main estuarine maximum of turbidity
Comparison with field measurements (2002)
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Reproducing the main estuarine maximum of turbidity
Comparison with the results of the 3D LTVmud model (Fall 2006)
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Processes taken into account

Version 1.0 (submitted to JMS)

• settling velocity increases with suspended sediment
concentration, salinity and temperature (flocculation)

• critical shear stress increases with temperature
(biostabilization)

Version 1.1 (JMS paper in revision)

• effect of salinity on flocculation limited to small salinity values

• critical shear stress increases with mud proportion on the
bottom

Version 2.0 (future developments)

• several sediment classes

• 3D component of SLIM

• influence of turbulence on flocculation

• ...
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A first environmental application
E. coli concentration
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Model results vs. field measurements
March 2007 - June 2008
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Coupling tidal (SLIM) and catchment (SENEQUE) model
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Comparing different wastewater management scenarios
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A second environmental application
Trace metal concentration



























 



16/19

Evolution of the partition coefficient Kd (copper)
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Variables influencing the partition coefficient Kd (copper)

  

  

Factor 1: 44.90%

-3 -2 -1 0 1 2 3 4 5 6

Fa
ct

or
 2

: 3
9.

18
 %

-4

-3

-2

-1

0

1

2

3

4

5

6

DASPV (1982-83)
GF-AAS (1991-95)
ICP-MS (1995-98)
ICP-MS (2009-11)

SAL

SPM

Log KD

Julian  days

Salinity  psu
Turbidity  mg/L

CuT  µg/L

Salinity  
psu*Turbidity  

mg/L

Salinity  psu*CuT  
µg/L

Turbidity  
mg/L*CuT  µg/L

-­‐2

-­‐1.5

-­‐1

-­‐0.5

0

0.5

1

1.5

2
St
an

da
rd
iz
ed

  co
ef
fic
ie
nt
s

Variable

log  KDCu  /  Standardized  coefficients
(95%  conf.  interval)



18/19

First test case: accidental release of cadmium
Total concentration in water [kg/m3]

-1.5e-10 6.55e-06 1.31e-05
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Environmental applications

JONSMOD 2014 ?


