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Layout

Presentation on 27-Jan-2005
• Hoe werkt een semi-empirisch model?
• Hoe gedragen ze zich?
• Waarvoor kunnen we ze gebruiken?
• Hebben ze toekomst?

Presentation today
• Brief introduction ASMITA
• Update ASMITA modelling in the Wadden Sea
• Recent development 



ASMITA model
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Semi-empirical model
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Empirical relations
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Kragtwijk et al, 2004

Inlet T1 (years) T2 (years) T3 (years)

Marsdiep 3 12 198

Eierlandse gat 3 7 38

Vlie 8 11 130

Borndiep 6 8 69

Zoutkamperlaag 5 8 48

delta

channel

outside world
=boundary

 barrier  barrier
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Critical rate of SLR

Van Goor et al, 2003



Update ASMITA modelling
NL Wadden Sea
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Large scale sediment budget (Elias)
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Update I: Change the coefficients in the MD-model

•Reason: Elias(2006) showed that 
Marsdiep is far from recovered to 
equilibrium and is still importing large 
amount of sediment.

•How: Change the coefficient in the 
empirical relation for morphological 
equilibrium, especially for intertidal 
flat, to normal values.

Export van Marsdiep
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Update II: interaction between basins (Pieter 
van Geer)

Boundaries between basins not fixed & not solid
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Movement of the boudary between two basins
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Two-basin system Marsdiep-Vlie

Sediment demand in the two basins
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Position of (hydraulic) tidal watershed (wantij)
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Position tidal watershed (with minimum amplitude of flow velocity):
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Analytical solution position tidal watershed

Location of tidal watershed a=1
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Verification using D3D simulations

Amplitude of flow velocity
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run 000
run 001
run 002
run 003

no phase difference, but at the end 1.05 m003

2 degree phase difference between the two ends002

0.5 degree phase difference between the two ends001

Water level, single component with amplitude of 1 m, both ends the same.000

Boundary conditionsrun



Recent Development I
Ali Dastgheib: 

long-term morphodynamic 
modelling
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D3D simulations of schematised cases

Anneke Hibma
Marciano et al
Mick van der Wegen
Ali Dastgheib
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Results – Morphological evolution
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Redistribution of sediment (d50) 
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1930 2005

B1 II

Results
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Results / Model Vs. Real



Recent Development II
1D streamtube model of Bram van Prooijen
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From network to streamtube

align
mouth watershed

mouth

watershed bed level

s

width

s

Assumption:
All strings are equal.

Aligning the strings leads to 
a single streamtube



5 November 2010NCK Thema dag, Modelling the Wadden Sea

Resulting geometry

Van Straaten&Kuenen (1958)

W (km)
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Transfer Delft3D results 
to 1D

Determine the 
hypsometric curve

Determine and u at 
the same locations

Determine 25% and 75%
and the median (50%)
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50% of the Delft3D 
results are within the 
red lines

Delft3D:
Median
25 and 75 percentile

1D model
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Waterlevel

Delft3D 1D model
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Absolute velocity

1D modelDelft3D
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Vlie Basin

Channels are eroding

Intertidal flats are accreting 
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Development in time

accretiondegradation



Recent Development III
Edwin Elias: tracer simulation
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Most sediment imported to the basin

~2/3 to the basin

~1/3 to ebb tidal delta
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Tracer material starting from different locations
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Concluding message

All different types of models are needed to obtain better 
understanding of the system in order to make long-term 
predictions

in addition to

Collection and analyses of field data
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