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Introduction 
• Ameland Inlet is a ‘hot spot’ for research projects (SEAWAD). 
• Lenstra et al. (2019) studied the effect of waves and tides on 

sediment dynamics. However, wind can also exert significant 
influence on sediment transports.  

• Li (2018) included wind, but neglected waves. 
 
Research Question 
What is the combined effect of waves and wind (various 
intensities & directions) on sediment dynamics at the Ameland 
inlet? 

Methodology 
1. Online Coupling of Delft3D-FLOW&SWAN. 
2. Settings for Delft3D-FLOW: 
• Two coupled model domains via domain decomposition. 
• Water level boundaries from ‘The Northwest European Shelf model’. 
• Meteorological data derived from WRF model and HIRLAM model.  
• Sediment transport: Van Rijn (2004) with D50 = 250 μm. 
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3. Settings for SWAN: 
• Nesting of two grids. 
• Wave boundary uses data from Schiermonnikoog Noord Station. 
• Wind-induced wave growth included.  
4. Selected wind events based on data from Station Hoorn: 

Simulations Duration Peak Hsig 

Sim1_W_Strong 09/09/2011-19/09/2011 3.7m 
Sim2_W_Mild 10/08/2007-20/08/2007 2.1m 
Sim3_NW_Strong 02/12/2011-12/12/2011 6.3m 
Sim4_NW_Mild 04/08/2011-14/08/2011 3.7m 
Sim5_N_Strong 08/01/2012-18/01/2012 4.7m 
Sim6_N_Mild 30/03/2007-09/04/2007 2.7m 
Sim7_NE_Strong 24/04/2012-04/05/2012 2.7m 
Sim8_NE_Mild 05/02/2007-15/02/2007 2m 
Sim9_SW_Strong 01/03/2007-11/03/2007 1.5m 
Sim10_SW_Mild 13/07/2011-23/07/2011 1.9m 
5. Position of pre-defined cross-sections: 
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6. Use of ‘Godin Filter’ for subtidal values (detiding the signal). 

• Results for hydrodynamics compare well to Duran-Matute et al. (2016). We show 
that due to wind Ameland Inlet has for most .  

• Compared to Lenstra et al. (2019), model results predict larger export of sediment. 
This is mainly because during winds from W we have strong export of water (and 
sediment), which was not modeled in their model because they have considered a 
closed basin and neglected wind.  

• Sediment transport over watersheds can be important, but we have not made a full 
year analysis yet by weighing the different events according to their occurrence.  

• Results also show that inclusion of waves is important and excluding them can 
result in 50% smaller estimates of sediment transport. Probably a simple fetch 
limited approach like presented in Sassi et al. (2015) will be sufficient for the 
estimated transports over the watersheds, but not if transport at ebb-tidal delta 
should be modeled correctly.  

 
 

• Modeled exchange of water and sediment strongly depends on wind direction and 
magnitude.  

• Storms from SW-NW have more influence on sediment transport than those from 
NE even with the same wind speed.  

• The combined effect of wind and waves is dominated by the wind. 
 
 

 
 
 
 
 
 

Results: Winds from West 
 

Modeled subtidal flow velocities at onset of storm.  
For Westerns winds: Note the strong subtidal flows over the 
watersheds, up to 0.5 m/s. Also strong flows at ebb-tidal delta. In 
inlet there is net outflow.  
For North Eastern winds: Note that circulation over watersheds has 
reversed. There is net inflow of water in inlet. Weaker subtidal flows 
than for Western winds.  

Results: Winds from North East 
 

Modeled time integrated discharge (top 
panels) and sediment transport (lower panels) 
for different cross-sections. Positive into basin; 
solid lines with waves; dashed lines without 
waves.  
For Western winds: On average large import of 
water over Western watershed, export over 
eastern watershed and via inlet. Not so much 
sediment exchange via watersheds.  
For North Eastern winds: Exchange of water 
over watersheds is important, but changes 
direction due to change in wind direction. 
Relatively large amounts of sediment exported 
via Western watershed.  
Effect of waves: Can have strong influence on 
modeled sediment exchange, but depends on 
wind direction.  
 

Results: All wind-directions 
 

Discussion 
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Scatter plots of subtidal discharge (left 
panels) and sediment transport (right) panels 
against wind direction and wind speed 
(colors) for three different cross-sections. 
Ameland Inlet is exporting water and 
sediment for most wind directions and 
magnitudes. Over Western watershed 
mainly import of water takes place and 
significant sediment transport only occurs 
when wind is strong. Over Eastern 
Watershed there is a trend of export of 
water and sediment.  
 

Conclusions 
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