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Preface 
 
Welcome to the 27th

 NCK Days! 
 
This yearôs NCK Days are organized by Utrecht University. We have decided to organize the NCK-
days in the Zuiderzee museum in Enkhuizen. Although Enkhuizen is not a coastal city anymore, we 
all know it used to be up till 1927, when the Zuiderzee was turned into Lake Ijssel. This strongly 
impacted people living in this area and strongly impacted the morphodynamics of the Wadden Sea. 
The Zuiderzee museum shows how people used to live in this area before closure of the Zuiderzee.   
  

 
 
This year we invited two keynote speakers, highlighting the past and the future of Zuiderzee area. 
Albert Oost, together with Yftinus van Popta, will discuss how the Zuiderzee area evolved 
morphologically and how this impacted the people in the area. Petra Dankers will discuss the future 
of the area and explain how water quality in Markermeer deteriorated and how in the end the 
Marker Wadden were designed and constructed.   
 
During the conference there is ample time to discuss your work and you will also have time to visit 
the Zuiderzeemuseum. On Thursday afternoon there will be a guided museum tour. On Saturday 
the 23rd of March, there is a possibility to visit the Marker Wadden area.  
 
We thank NWO for sponsoring and wish you inspiring and enjoyable NCK days 2019! 
 
The organizing committee, 
 
Laura Brakenhoff and Maarten van der Vegt 
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Conference locations 
 
Important locations for this conference are shown on the map on the next page. 
 

¶ Wednesday March 20: the ice-breaker takes place in Peperhuis, Wierdijk 22, Enkhuizen, 
indicated by number 11 on the map.  

¶ Thursday March 21 & Friday March 22: the conference takes place in Amsterdamse Huis, 
nr 1 on the map. Go to the óDienstingangô, address is Kooizandweg 2, Enkhuizen. You 
can park your car in the recreational area near the Dienstingang. Note that the óStadsingangô 
is closed, since the museum will not be open to the public.  

¶ The conference dinner on Thursday takes place in Peperhuis, Wierdijk 22, Enkhuizen, 
indicated by number 11 on the map.  

¶ Information on Marker Wadden excursion will be sent to the people that signed up.  
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Map of the Zuiderzee Museum.  
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The Netherlands Centre for Coastal Research (NCK) 
 
ñOur network stimulates the cooperation and exchange of wisdom between coastal researchers 
from various research themes and institutes, making us all better.ò 
 
The Netherlands Centre for Coastal Research is a cooperative network of private, governmental 
and independent research institutes and universities, all working in the field of coastal research. The 
NCK links the strongest expertise of its partners, forming a true center of excellence in coastal 
research in The Netherlands. 
 

Objectives 
 

The NCK was established with the objectives: 

¶ To increase the quality and continuity of the coastal research in the Netherlands. The NCK 
stimulates the cooperation between various research themes and institutes. This cooperation 
leads to the exchange of expertise, methods and theories between the participating institutes. 

¶ To maintain fundamental coastal research in The Netherlands at a sufficiently high level and 
enhance the exchange of this fundamental knowledge to the applied research community. 

¶ To reinforce coastal research and education capacities at Dutch universities. 

¶ To strengthen the position of Dutch coastal research in a United Europe and beyond. 
 
For more than 25 years, the NCK collaboration has stimulated the interaction between coastal 
research groups. It facilitates a strong embedding of coastal research in the academic programs 
and courses, attracting young and enthusiastic scientists. Several times a year, the NCK organizes 
workshops and/or seminars, aimed at promoting cooperation and mutual exchange of knowledge. 
 
NCK is open to researchers from abroad and encourages exchanges of young researchers. Among 
the active participants are people from a lot of different institutes and companies. 
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Organization NCK 
 
Netherlands Centre for Coastal Research 
 
Secretariat: 
P.O. Box 177 
2600 MH Delft 
Boussinesqweg 1 
2629 HV Delft 
Tel +31 6 1560 9774 
secretary@nck-web.org 
www.nck-web.org 
 
The Board of Directors of NCK consists of: 

¶ prof. J. Kwadijk PhD. (Deltares, Chairman) 

¶ J. Vroom MSc. (Program Secretary NCK, c/o Deltares) 

¶ K. van der Werff MSc. (Rijkswaterstaat) 

¶ prof. S.G.J. Aarninkhof PhD. (Delft University of Technology) 

¶ prof. P. Hoekstra PhD. (Utrecht University - IMAU) 

¶ prof. S.J.M.H. Hulscher PhD. (University of Twente) 

¶ prof. H. Brinkhuis PhD. (Royal Netherlands Institute of Sea Research NIOZ) 

¶ prof. J.A. van Dijk PhD. (IHE Delft Institute for Water Education) 

¶ J. Asjes MSc. (Wageningen Marine Research) 

¶ M. van der Meulen PhD. (TNO - Geological Survey of the Netherlands) 
 

The NCK Program Committee consists of: 

¶ A.J.F. van der Spek PhD. (Deltares, Chairman) 

¶ J. Vroom MSc. (Program Secretary NCK, c/o Deltares) 

¶ G. Ramaekers MSc. (Rijkswaterstaat) 

¶ B.C. van Prooijen PhD. (Delft University of Technology) 

¶ K.M. Wijnberg PhD. (University of Twente) 

¶ D.S. van Maren PhD. (Deltares) 

¶ T. Gerkema PhD. (Royal Netherlands Institute for Sea Research, NIOZ) 

¶ prof. T.J. Bouma PhD. (Royal Netherlands Institute for Sea Research, NIOZ) 

¶ prof. J.A. Roelvink PhD. (IHE Delft Institute for Water Education) 

¶ M.J. Baptist PhD. (Wageningen Marine Research) 

¶ M. van der Vegt PhD. (Utrecht University ) 

¶ S. van Heteren PhD. (TNO - Geological Survey of the Netherlands)   
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Historical context 
 
Coastal research in The Netherlands has a long history. For many centuries, experience gained 
from the country's successes and failures in the struggle against the sea has been the major source 
of innovative knowledge. A more formal and systematic approach has developed over the last 
hundred years: 
 
1920 
An important step in the development of formalized knowledge was taken in the 1920s by the 
Nobel-prize laureate Hendrik Lorentz, who designed a computational scheme for assessing the tidal 
effects of the closure of the Zuiderzee. At the same time, with the founding of Delft Hydraulics, 
physical scale models became the favorite instrument for designing coastal engineering works. 
They remained so for a long time. 
 
1953 
The storm-surge disaster of 1953 provided a strong incentive for coastal research in support of the 
Delta Project, which entailed a drastic shortening of the Dutch coastline. The Delta Project 
profoundly affected the morphodynamics of the Rhine-Meuse-Scheldt delta; large parts of the 
system were transformed into what one might call a life-size hydraulic laboratory. 
 
1965 
In the 1960s, a monitoring program (JARKUS) was established to assess the evolution of the 
nearshore zone along the entire Dutch coast on a yearly basis. The resulting data base has 
revealed not only short-term fluctuations of the shoreline, but also large-scale structural trends. The 
JARKUS data set represents a key source of coastal information, particularly in combination with 
historical observations of Dutch coastline evolution that date back to 1840-1850. With no equivalent 
data set available worldwide, the unique JARKUS data base has inspired a wealth of coastal 
research programs throughout the years. 
 
1985 
The growing need for integrated coastal management during the second half of the 1980s triggered 
the development of a national coastal defense policy of 'Dynamic Preservation' (1990). It involved 
sustainable maintenance of the coast through 'soft' interventions (commonly nourishment of the 
beach and shoreface with sand taken from offshore), allowing for natural fluctuations. The basic 
principles were derived from a major research project for the systematic study of persistent trends in 
the evolution of the coastal system. This Coastal Genesis project - carried out by a multidisciplinary 
team of coastal engineers, physical and historical geographers and geologists - laid the ground for 
NCK. 
 
1991 
The successful multidisciplinary collaboration initiated during the Coastal Genesis project was 
institutionalized by means of the founding of the Netherlands Centre for Coastal Research (NCK). 
The NCK was initiated by the coastal research groups of Delft University of Technology, Utrecht 
University, WL | Delft Hydraulics and Rijkswaterstaat RIKZ. Early 1996, the University of Twente 
and TNO - Geological Survey of the Netherlands joined NCK (Deltares óinheritedô the Geological 
Survey Membership in 2008), followed by the Netherlands Institute for Sea Research (NIOZ, 1999), 
the Netherlands Institute for Ecology - Centre for Estuarine and Marine Ecology (NIOO-CEME, 
2001), UNESCO-IHE Institute for Water Education (now IHE Delft Institute for Water Education, 
2004) and Wageningen IMARES (now Wageningen University and Research, 2008). In 2017, the 
Geological Survey of the Netherlands rejoined NCK. 
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The NCK partners 
 

TNO 
Geological Survey of the Netherlands 

 
The Netherlands Organisation for Applied Scientific Research (TNO) is a nonprofit company in the 
Netherlands that focuses on applied science. Established by law in 1932, TNO is a knowledge 
organization supporting companies, government bodies and public organizations with innovative, 
practicable knowledge. With 2,800 employees, it is the largest research institute in the Netherlands. 
The government has assigned various tasks to TNO in respect of information on the Dutch 
subsurface. TNO acts (internationally) as the Geological Survey of the Netherlands, which manages 
and models publicly available geological data and information. Its core expertise is the construction 
of voxel-based subsurface models that are highly suitable as input for decision-support systems. In 
addition, TNO has the legal task of making information on the Dutch subsurface available to Dutch 
society so as to enable the sustainable use and management of the subsurface and the mineral 
resources it contains. This information is needed to organizate the space above and below ground 
in a sustainable way. 
 
More information 
https://www.tno.nl/en/ 
 
Representatives 
NCK Board of Supervisors: M. van der Meulen PhD 
NCK Program Committee: S. van Heteren PhD 
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Delft University of Technology 
Faculty of Civil Engineering and Geosciences 

 

 
 

The Faculty of Civil Engineering and Geosciences is recognized as one of the best in Europe, with a 
particularly important role for the Department of Hydraulic Engineering. This department 
encompasses the Sections Fluid Mechanics and Hydraulic Engineering. Over the years, both have 
gained an internationally established reputation, in fluid dynamics in general; in coastal dynamics; in 
the fields of coastal sediment transport, morphology, wind waves, coastal currents. Mathematical, 
numerical modelling and experimental validation of these processes is at the forefront 
internationally. Recently, the development of field expertise has been an important focal point. 
 
More information 
http://www.citg.tudelft.nl/over-faculteit/afdelingen/hydraulic-engineering/ 
 
Representatives 
NCK Directory Board: prof. S.G.J. Aarninkhof PhD. 
NCK Program Committee: B.C. van Prooijen PhD. 
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Deltares 
Applied research in water, subsurface and infrastructure 

 
WL | Delft Hydraulics, GeoDelft, the Subsurface and Groundwater unit of TNO and parts of 
Rijkswaterstaat joined forces in January 2008 to form a new independent institute for delta 
technology, Deltares. Deltares conducts applied research in the field of water, subsurface and 
infrastructure. Throughout the world, we work on smart solutions, innovations and applications for 
people, environment and society. Our main focus is on deltas, coastal regions and river basins. 
Managing these densely populated and vulnerable areas is complex, which is why we work closely 
with governments, businesses, other research institutes and universities at home and abroad. 
 
Enabling Delta Life 
Our motto is Enabling Delta Life. As an applied research institute, the success of Deltares can be 
measured in the extent to which our expert knowledge can be used in and for society. For Deltares 
the quality of our expertise and advice is foremost. Knowledge is our core business. All contracts 
and projects, whether financed privately or from strategic research budgets, contribute to the 
consolidation of our knowledge base. Furthermore, we believe in openness and transparency, as is 
evident from the free availability of our software and models. Open source works, is our firm 
conviction. Deltares employs more than 800 people and is based in Delft and Utrecht. 
 
More information 
http://www.deltares.nl/en 
 
Representatives 
NCK Board of Supervisors: prof. J. Kwadijk PhD 
NCK Program Committee: A.J.F. van der Spek PhD, D.S. van Maren PhD 
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IHE Delft Institute for Water Education 

 
IHE Delft Institute for Water Education is the largest international graduate water-education facility 
in the world and is based in Delft, the Netherlands. The Institute confers fully accredited MSc 
degrees, and PhD degrees in collaboration with partner universities. Based in Delft, it comprises a 
total of 140 staff members, 70 of whom are responsible for the education, training, research and 
capacity building programs both in Delft and abroad. It is hosting a student population of 
approximately 300 MSc students and some 60 PhD candidates. UNESCO-IHE is offering a host of 
postgraduate courses and tailor-made training programs in the fields of water science and 
engineering, environmental resources management, water management and institutions and 
municipal water supply and urban infrastructure. UNESCO-IHE, together with the International 
Hydrological Programme, is the main UNESCO vehicle for applied research, institutional capacity 
building and human resources development in the water sector world-wide. 
 
After having been in existence for more than 50 years, IHE was officially established as a UNESCO 
institute on 5 November 2001 during UNESCO's 31st General Conference. Recently, IHE Delft 
signed a partnership agreement with UNESCO for the transition period from 2017 to mid-2018 when 
a decision on its category 2 status is expected. As from 1st January 2017, IHE Delft Institute for 
Water Education (formerly UNESCO-IHE) operates as a Foundation under Dutch law, working in in 
partnership with UNESCO. Throughout this period and once the new status is obtained, the Institute 
will continue to cooperate closely with the UNESCO Secretariat, the Science Sector and the 
International Hydrological Programme (IHP), and the Institute will remain a flagship institute in the 
UNESCO Water Family.  
 
More information 
https://www.unesco-ihe.org/ 
 

Representatives 
NCK Board of Supervisors: J.A. van Dijk PhD 
NCK Programme Committee: prof. D. Roelvink PhD 
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NIOZ 
Royal Netherlands Institute for Sea Research 

 

 
 

NWO-NIOZ Royal Netherlands Institute for Sea Research is the national oceanographic institute and 
principally performs academically excellent multidisciplinary fundamental and frontier applied marine 
research addressing important scientific and societal questions pertinent to the functioning of oceans 
and seas. Second, NIOZ serves as national marine research facilitator for the Dutch scientific 
community. Third, NIOZ stimulates and supports multidisciplinary fundamental and frontier applied 
marine research, education and marine policy development in the national and international context. The 
Netherlands Institute for Sea Research (NIOZ) aspires to perform top level curiosity-driven and society-
inspired research of marine systems that integrates the natural sciences of relevance to oceanology. 
NIOZ supports high-quality marine research and education at universities by initiating and facilitating 
multidisciplinary and sea-going research embedded in national and international programs. We aim to 
generate the expertise and fundamental knowledge needed to underpin and improve longer-term 
sustainable and responsible marine management. 
 

More information 
www.nioz.nl/home_en.html 
 

Representatives 
NCK Board of Supervisors: prof. H. Brinkhuis PhD 
NCK Program Committee: T. Gerkema PhD, T.J. Bouma PhD 
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Rijkswaterstaat 
Water, Traffic and Environment 

 

 
As the executive body of the Ministry of Infrastructure and Water Management, Rijkswaterstaat manages 
the Netherlands' main highway and waterway network. Rijkswaterstaat takes care of the design, 
construction, management and maintenance of the main infrastructure facilities in the Netherlands. Its 
employees are responsible not only for the technical condition of the infrastructure, but also for its user-
friendliness. Smooth and safe traffic flows, a safe, clean and user-friendly national waterway system and 
protection from flooding: that is what Rijkswaterstaat is about. 
 

Participation in NCK 
The participation of Rijkswaterstaat in NCK is covered by the service Water, Traffic and 
Environment (WVL). WVL develops the vision of Rijkswaterstaat on the main highway and waterway 
network, as well as the interaction with our living environment. WVL is also responsible for the 
scientific knowledge that Rijkswaterstaat requires to perform its tasks, now and in the future. As 
such, Rijkswaterstaat - WVL works closely with knowledge institutes. By participating in joint 
ventures and forming strategic alliances with partners from the scientific world, WVL stimulates the 
development of knowledge and innovation with and for commercial parties. 
 
More information 
http://www.rijkswaterstaat.nl/en/ 
 
Representatives 
NCK Board of Supervisors: K. van der Werff MSc 
NCK Program Committee: G. Ramaekers MSc 
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University of Twente 
Civil Engineering & Management 

 
Since 1992, the University of Twente has had an educational and research program in Civil 
Engineering, which aims at embedding (geo)physical and technical knowledge related to 
infrastructural systems into its societal and environmental context. The combination of engineering 
and societal faculties makes the university particularly well equipped to run this program. Research 
of the section Water Engineering and Management (WEM) focuses on i) physics of large, natural, 
surface-water systems such as rivers, estuaries and seas; and ii) analysis of the management of 
these systems. Within the first research line WEM aims to improve the understanding of physical 
processes and to model their behavior appropriately, which means as simple as possible but 
accurate enough for the water-management problems that are considered. Dealing with uncertainty 
plays an important role here. An integrated approach is central to the water-management analysis, 
in which we consider not only (bio)physical aspects of water systems, but also the variety of 
functions these systems have for the users, the way in which decisions on their management are 
taken, and the translation of these decisions into practical applications. Various national and 
international research projects related to coastal zone management, sediment transport processes, 
offshore morphology, biogeomorphology and ecomorphodynamics have been awarded to this 
section. 
 
More information 
http://www.utwente.nl/ctw/wem/ 
 
Representatives 
NCK Board of Supervisors: prof. S.J.M.H. Hulscher PhD 
NCK Program Committee: K.M. Wijnberg PhD 
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Utrecht University 
Institute for Marine and Atmospheric Research Utrecht IMAU 

 
The Institute for Marine and Atmospheric research Utrecht (IMAU) is hosted partly at the Faculty of 
Science and partly at the Faculty of Geosciences. The Institute's main objective is to offer an 
optimal, stimulating and internationally oriented environment for top quality fundamental research in 
Climate Dynamics and Physical Geography and Oceanography of the coastal zone, by integrating 
theoretical studies and extensive field studies. IMAU focuses on the hydrodynamics and 
morphodynamics of beaches and surf zones, shoreface and shelf, as well as on the dynamics of 
river deltas, estuarine systems and barrier islands. Research in coastal and shelf sea dynamics 
focuses on the interactions between the water motion, sediment transport and bottom changes in 
coastal seas and estuaries. Both sandy and mud-dominated coastal systems are investigated. The 
following approaches are used to gain more understanding of hydrodynamic and morphodynamic 
processes: collection and analysis of field observations, simulations with complex numerical models 
and interpretation of these results, development and analysis of idealized mathematical models. 
The Faculty of Geosciences studies the Earth: from the Earth's core to its surface, including man's 
spatial and material utilization of the Earth ï always with a focus on sustainability and innovation.  
 
More information 
http://www.uu.nl/faculty/geosciences/EN/Pages/default.aspx 
http://imau.nl/ 
 

Representatives 
Board of Supervisors: prof. P. Hoekstra PhD 
NCK Program Committee: M. van der Vegt PhD 

  



18 
 

Wageningen Marine Research 
 

 
 

Wageningen Marine Research (WMR) explores the potential of marine nature to improve the 

quality of life. It is the Netherlands research institute established to provide the scientific support that 
is essential for developing policies and innovation in respect of the marine environment, fishery 
activities, aquaculture and the maritime sector. We conduct research with the aim of acquiring 
knowledge and offering advice on the sustainable management and use of marine and coastal 
areas. WMR is an independent, leading scientific research institute. We carry out scientific support 
to policies (50%), strategic RTD programmes (30%) and contract research for private, public and 
NGO partners (20%). Our key focal research areas cover marine ecology, environmental 
conservation and protection, fisheries, aquaculture, ecosystem-based economy, coastal zone 
management and marine governance. WMR primarily focuses on the North Sea, the Wadden Sea 
and the Dutch Delta region. It is also involved in research in coastal zones, polar regions and 
marine tropical areas throughout the world and in specific freshwater research. WMR has some 200 
people active in field surveys, experimental studies, from laboratory to mesocosm scale, modelling 
and assessment, scientific advice and consultancy. Our work is supported by state-of-the-art in-
house facilities that include specialist marine analysis and quality labs, outdoor mesocosms, specific 
field-sampling devices, databases and models. The Wageningen Marine Research quality system is 
ISO 9001 certified. 
 
More information 
http://www.wur.nl/en/Expertise-Services/Research-Institutes/marine-research/about-us.htm 
 
Representatives 
NCK Board of Supervisors: J. Asjes MSc 
NCK Program Committee: M. Baptist PhD 
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Program NCK Days 2019 
 
Wednesday 20 March 
20.30  Icebreaker at Peperhuis (Zuiderzeemuseum) 
 

Thursday 21 March 
08.30 Registration at Amsterdamse Huis 
 
09.00  Opening  
 
09.10  Keynote: 

Petra Dankers: From mud pool to birds paradise: how did we get from here to there?  
 
09.40   Session 1: Aeolian transport and dunes   

Vincent van Zelst: Impact of nourishments and foredune management on dynamics in the 
foredune 

Marije Smit: The effect of aeolian processes on the Hondsbossche Dunes 
Bart van Westen: Aeolian modelling of coastal landform development 
Corinne Böhm: Effect of vegetated foredunes on wind flows and aeolian sand transport 
 

10.40  Poster pitches: 
Glenn Strypsteen: Aeolian sediment input to the Belgian coastal dunes 
Jakolien Leenders: Can Dune Growth keep up with Aeolian Losses and Sea Level rise? A study 

at the Hondsbossche Dunes 
Daan Poppema: Scale experiments on Aeolian deposition patterns around buildings on the 

beach 
Paran Pourteimouri: CFD modeling of airflow over urbanized beaches and the impact of built 

environment on aeolian sediment transport 
Bob Smits: The Dynamic Vegetation Module: A Process-Based Modelling Tool for 

Biogeomorphological Systems 
Giovanni Cecconi: Tidal regeneration 
Inger Bij de Vaate: Effects of salt marsh pioneer species-assemblages on emergence of 

intertidal channel networks 
Alejandra Gijón Mancheño: Morphodynamic effects of bamboo and brushwood structures 

for mangrove habitat restoration 
Jill Hansen: Hidden bio-geomorphological transitions on intertidal flats 
Silke Tas: Chenier dynamics at an eroding mangrove-mud coastline in Demak, Indonesia 
Alissa Albrecht: Analyzing the effects of saltmarshes on nearshore wave processes with 

XBeach 
Erik Horstman: Tidal Currents in a Mangrove Creek System Quantified 
Stijn Odink: Long-term marsh growth and retreat in an online coupled hydrodynamic, 

morphodynamic and ecological model 
Long Jiang: Potential tidal responses to future sea-level rise in the Oosterschelde 
Hesham Elmilady: Understanding the long-term morphological evolution of estuarine shoals 

and the potential impact of sea level rise: A small-scale fundamental approach 
Steven Weisscher: The effect of mud and vegetation on shaping net infilling estuaries 
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Said Alhaddad: Large-Scale Experimental Investigation of Breaching Flow Slides 
Vera van Lancker: Transnational and integrated long-term marine exploitation strategies 
Sicco Kamminga: Bed depth measurements from an ADCP at the right place and time 
Sytze van Heteren: A new geological overview map of the Kingdom of the Netherlands 
Jelte Stam: Using vintage seismic data for modern-day geological mapping 

 
11.00  Coffee/tea break 
 
11.20  Session 2: Estuaries 

Wout van Dijk: Effect of dredging and disposal on multi-channel estuaries 
Sepehr Eslami: Tidal propagation and salt intrusion in the multi-channel estuarine system of 

the Mekong Delta, Vietnam 
Karl Kästner: How do Tides Propagate up Rivers with a Sloping Bed? 
Pim Willemsen: Long-term wave attenuating capacity of foreshores: a case study in the 

Westerschelde 
 

12.20  Lunch 
 
13.30 Session 3: Tidal Flats & cohesive sediments part 1 

Qing He: Mudflat-creek sediment exchange in intertidal environments 
Roeland van de Vijsel: Intertidal drainage patterns as indicator for biostabilising ecosystem 

development 
Lodewijk de Vet: The Timing of Events Matters for the Eco-Morphology of Intertidal Flats 

 
14:15 Poster session + Tea & coffee 
 
15:30 Session 3: Tidal flats & cohesive sediments part 2 

Irene Colosimo: Winds of Opportunity: the influence of wind on tidal flat accretion 
María Barciela Rial: Consolidation and drying of slurries at the Marker Wadden: An overview 
Mick van der Wegen: MFlat explores wave-induced morphodynamics on intertidal mudflats 
 

16.30 ς 18.00 Excursion: Guided tour through the Zuiderzee museum 
 
18.00 ς 21.00 Drinks & dinner at Peperhuis 
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Friday 22 March 
08.30 Registration at Amsterdamse Huis 
 
09.00 Keynote: 

Albert Oost: The Development of the Western Wadden Sea due to the opening of the 
Marsdiep and Zuiderzee area 

 
09.30  Poster pitches 

Yorick Broekema: Field and Laboratory Observations of Laterally Non-Uniform Flows Over a 
Streamwise Depth-Increase 

Arjan van den Broek: Modelling the transport of organic matter in offshore sand wave fields 
Janneke Krabbendam: Modelling the past evolution of observed tidal sand waves: model 

set-up 
Gerben Hagenaars: Pan-European coastline-migration map based on satellite data 2007-

2016 
Vassia Dagalaki: Quantifying coastline change uncertainty using a multi-model aggregation 

approach 
Arjen Luijendijk: The Evolution of Modelling Coastal Evolution 
Bart Roest: Where does the sand go? A morphological study of the Belgian coast 
Anna Kroon: Model uncertainty in predicting coastline response of Building with Nature 

designs 
Ioanna Saxoni: Morphological evolution of submerged mounds under hydrodynamic forcing 
Mohamed Ghonim: Recent developments in numerical modelling of coastline evolution: 

advanced development and evaluation of ShorelineS coastline model 
Sara Dionísio António: Large-Scale Sediment Transport Experiments in the Swash Zone 
Joost Kranenborg: Numerical modelling of the swash zone 
Timothy Price: Quick Reaction Force Egmond aan Zee: measuring the alongshore variability 

in storm erosion 
Stephanie Janssen: Dike and Foreshore Joint Stakeholder Action ς A Waddencoast case 

study 
Robert Zijlstra: Long term coastal management on the Wadden Islands: how to incorporate 

large scale morphodynamics? 
Abdel Nnafie: Modeling the morphodynamics of tidal inlet systems: Delft3D-FM vs. Delft3D 
Sicco Kamminga: Observation of ice flow around Ameland with an x-band radar 
Ana Colina Alonso: Analysing the large-scale impact of the Afsluitdijk on the sediment 

patterns in the western Wadden Sea 
Koen Reef: The influence of basin geometry on the long-term morphological evolution of 

barrier coasts 
ShengZhuo Xu: The effect of tidal basin connectivity and waves on sediment transport 

patterns in the Ameland Inlet 
Jaap Nienhuis: Feedbacks between overwash deposition and flood-tidal deltas 

 
10.00   Poster session & Coffee/tea break 
 
11.15  Session 4: Tidal inlets 

Gennadii Donchyts: Automated extraction and fusion of the intertidal and subtidal 
bathymetry from the Landsat and Sentinel satellite data 
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Roy van Weerdenburg: Exploring the relative importance of wind for exchange processes 
around Ameland Inlet 

Laura Brakenhoff: Local bedform patterns on the Ameland ebb-tidal delta 
Klaas Lenstra: The effect of ebb-tidal delta nourishments on cyclic channel-shoal dynamics 

 
12.15 Lunch 
 
13.15  Movie session 
 
13.45 Session 5: Nearshore 1 ς Surf zone and shoreline 

Bjarke Eltard-Larsen: Simulation of surf zone kinematics over a breaker bar using a stabilized 
RANS model 

Filipe Galiforni Silva: Modelling the effects of storm surges on sand flats: case study in Texel 
(NL) 

Vera van Bergeijk: An analytical model for dike cover erosion by overtopping waves 
Grace Molino: Hydrodynamic factors influencing beach profiles in shallow, low-energy lakes: 

a case study in the Markermeer and IJsselmeer 
 
15.00 Coffee/tea break 
 

15.15 Session 6: Nearshore 2 ς Large-scale vs long-term 

Carola van der Hout: A new estimate for the alongshore SPM transport along the Dutch 
coast 

Sam de Roover: Evaluation of uncertainty associated with projections of climate change-
driven coastline variations in Japan 

Wessel van der Sande: Modeling of long-term shoreface morphodynamics under sea-level 
rise 

Lennart Keyzer: Response of tropical shallow bays to sea-level rise 
 
16.15-16.30  Closure; Best presentation and poster award 
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Motivation  

As climate change causes sea levels to rise, coastal 

communities must continue to improve their flood defense 

systems to withstand wave activity created by extreme 

storm events. Energetic waves can reach shore and cause 

dangerous flooding, the risk of which will increase with 

rising seas. To defend coastal communities, new flood 

control methods are being explored.  One such method is 

using vegetated foreshores like salt marshes to attenuate 

wave energy before the waves reach the shoreline.  

The approach of using salt marshes as flood control 

can be applied to the northeastern United States (US), an 

area that is at an increasing risk for storm-related flooding 

as warmer temperatures cause both an increase in large 

storms in the Atlantic Ocean and an increase in sea levels. 

This project will focus on the northeastern coast of the US and create a two dimensional model of a study site 

in the Chesapeake Bay, seen in Figure 1, using the XBeach numerical model.  The site has previously been 

modeled by Baron-Hyppolite (2018) using SWAN, a wave phase-averaged model.  Modeling in XBeach will 

extend this project to include a wave-group resolving analysis of the site.    

 

Aims 

The model of the study site will be used to evaluate the 

extent that XBeach accurately predicts wave propagation 

over shallow vegetated foreshores. It will also be used to 

study the effect of salt marsh vegetation characteristics 

on wave attenuation in the foreshore.   

 

Methods 

The XBeach model has been created using field data 

from collaborators at George Mason University (GMU) 

in Virginia taken during a series of storm events 

between September 24
th
 and October 2

nd
 of 2015. GMU 

provided pressure gauge data, ADCP data, bathymetry, 

and vegetation characteristics. Boundary conditions for 

the XBeach model are taken from the ADCP and 

pressure gauge data.  

The model will be validated by comparison to GMU site data taken at four locations along a transect. 

After validation, the site will be modelled with a base vegetation setup based on the GMU vegetation survey 

and the National Wetlands Inventory map shown in Figure 2.  Then, following the approach used by Hu et al. 

(2015) the stem height and density of this base vegetation will be varied from 50% to 200% in 25% intervals.  

Preliminary results will be presented. 
 
Baron-Hyppolite, C., (2018). ñSimulation of Nearshore Process and Testing of Implicit and Explicit Vegetation Representation in 

SWAN.ò  

Hu, K., Chen, Q., Wang, H.. (2015). ñA numerical study of vegetation impact on reducing storm surge by wetlands in a semi-enclosed 

estuary.ò Coastal Engineering . 95, 66-76. 

U. S. Fish and Wildlife Service. Septermber 21st, 2017. National Wetlands Inventory website. U.S. Department of the Interior, Fish 

and Wildlife Service, Washington, D.C. http://www.fws.gov/wetlands/ 

  

Figure 1 Aerial view of the Chesapeake Bay study 

site. Source: Google Earth 

Figure 2 Aerial view of the study site vegetation, with 

sensor locations in red.  E2EM1P represents a salt 

marsh. Source: Google Earth and National Wetlands 

Inventory 
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Introduction  

A flow slide occurs when a large, subaqueous soil mass is destabilized and accelerates down slope, then 

eventually redeposits as a milder slope. This phenomenon poses severe risk for subaqueous structures and 

flood defenses along coastlines and riverbanks, which is able to undermine an entire hydraulic structure, 

resulting in significant unwanted consequences. 

Breaching is a gradual, retrogressive failure of a steep subaqueous slope, greater than the angle of repose. This 

type of failure usually takes place in densely-packed sand due to its dilative behaviour under shear. Breaching 

flow slides are accompanied by the generation of turbidity currents. This current is driven by excess density 

versus the ambient fluid; it may increase erosion of the sand surface, picking up more sediment into 

suspension, thereby increasing speed and erosion potential. 

Measurements of breaching-generated turbidity currents are substantial for understanding the interaction 

between the turbidity current and the slope surface, and validation of numerical models. However, such 

measurements are scarce in the literature. Therefore, laboratory experiments are planned to be conducted in 

the water lab of Delft University of Technology. 

 

Methods 

An experimental setup was designed specifically for the purpose of studying breaching flow slides (see Figure 

1). A densely-packed fine sand deposit up to 1.5m high is constructed with a selected slope, steeper than the 

angle of repose. This slope is created and supported by a removable confining wall. The deposit is emplaced 

layer by layer and compacted using a vibrator needle to ensure that the sand porosity is homogeneous and the 

sand is dense. Breaching is initiated by quickly removing the confining wall from the breaching tank, leaving 

the deposit at an unstable slope. 

 

Figure 1 3D diagram of the experimental setup 

Results and Outlook 
 

The experimental setup has been recently constructed. As yet, two preliminary experiments have been 

conducted to check the functionality of the setup. The preliminary results and observations show that the sand 

erosion rate increases in the downstream direction of the slope due to acceleration of the turbidity current. We 

will conduct a series of experiments with different slope angles in the near future. We plan to obtain velocity 

and concentration measurements of turbidity currents to understand the coupling of the breaching process and 

the associated turbidity current. 
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Introduction  

Sediment is becoming scarce and fine sediments are progressively used for reclamation projects. Therefore 

there is an increasing need to use cohesive fine sediments (mud) for land reclamation and nature building. 

These sediments exhibit larger deformations and consolidation time than sandy sediment, and are therefore 

more challenging building materials to use. The MarkerWadden (Lake Markermeer, The Netherlands) is one 

of the first projects using fresh soft mud (with a low-strength and high water content) for wetland 

construction.  

In the research, the material properties of natural sediment from the Markermeer were determined and, the 

consolidation, drying and undrained shear strength was studied for varying solid compositions. Furthermore, 

the influence of vegetation and drainage during consolidation and drying was investigated. 

Methods 

The material parameters (of the previously characterised different sediment compositions) were determined 

with settling and Seepage Induced (SIC) tests. Further, multiple experiments were performed to study the 

behaviour of Markermeer sediment during the different construction phases (Figure 1). To study the 

consolidation behaviour under loading, Constant Rate of Strain (CRS) and Incremental Loading (IL) tests 

were performed. The undrained shear strength was studied with the Fall cone test. The commercial Hyprop 

device was used to determine the water retention curves (WRC) of the different sediments, therefore 

characterising their drying behaviour. Finally, a new set-up was designed to study the consolidation and 

drying under the influence of vegetation and drainage. 

 
Figure 1 Some of the physical processes taking place during the construction of a wetland such as the Marker Wadden 

(top) and different experiments performed to study the response of the different sediments (bottom) 

 

Results 

The behaviour of sediment samples was dominated by the fine fraction for sediments below 70% sand. The 

results showed a strong influence of the type and degree of oxidation of the organic matter (thus not only of 

the amount) on the mechanic behaviour of the sediment. This effect was observed during all stages (settling, 

consolidation and drying). The vegetation induced high gradients and day-night pore pressure differences 

induced by plants as well as the change on the hydraulic conductivity of the sediment. 

The results provide insight on the factors affecting the mechanical behaviour of mud. Therefore they provide 

engineering tools for Building with Mud projects, such as the quantification of plant drainage, while putting in 

relevance the importance of a multidisciplinary approach herein.   

mailto:m.barcielarial@tudelft.nl
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Introduction  

Earthen dikes and dams are vulnerable for cover erosion by overtopping waves. Transitions in geometry and 

cover type can lead to more cover erosion because they increase the hydrodynamic load by creating extra 

turbulence and decrease the cover strength. The effect of transitions on the overtopping flow and the dike 

cover erosion along the dike profile is unknown. For that reason, we developed a coupled hydrodynamic-

erosion model to study the effects of transitions and find the most vulnerable spot for cover erosion along dike 

profiles. 

The Analytical Model 

The analytical model couples the velocity formulas of Van Bergeijk et al. (subm) and the erosion formulas of 

Hoffmans (2012) to calculate the maximum overtopping flow velocity and the dike cover erosion along the 

dike crest and the adjacent landward slope for one wave. The analytical model is applied to a river dike with a 

road on the crest at Millingen a/d Rijn where an overtopping experiment was performed (Figure 1). The 

maximum flow velocity decreases along horizontal parts of the profile and increases on the slopes. The road 

does not erode and the grass cover only erodes when the critical flow velocity of 4.5 m/s is exceeded. The 

erosion depth is maximal at the end of the landward slope where the flow velocity is highest.  

The Effect of Transitions 

To study the effect of transitions on the dike cover erosion, the erosion model needs to be adapted to account 

for the extra turbulence created by the transitions and the reduced cover strength around transitions. 

Preliminary results showed that berms and revetments on the landward side reduce the flow velocity 

significantly and might be effective measures to reduce the dike cover erosion. Better understanding of the 

erosional effects of transitions can lead to improved dike design and assessment.

 

Figure 1: The flow velocity U, the erosion depth d and the cross-dike profile. The dike is covered in grass (green) with a 

road on the crest (black) and a transition in slope steepness around x=17.5 m. 
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Introduction  

Salt marshes form a natural barrier between land and sea. They can protect the coast from effects of climate 

change through attenuating storm surges, and accreting with rising sea level (Constanza et al., 1997). The 

effectiveness of salt marshes in doing this, is closely related to their channel networks (Leonardi et al., 2018), 

which is in turn influenced by their vegetation cover. Previous research suggests a dual effect of vegetation on 

marsh topography, where vegetation favours stabilization of sediment, yet also promotes erosion and channel 

incision (Schwarz et al., 2014). Past models used simplified vegetation properties to predict salt marsh 

channel development, disregarding the effect of various species-dependent growth forms (varying in space 

and time) on abiotic processes. The aim of our research is to investigate the effects of a set of common salt 

marsh species and their interactions on sediment stabilization and channel initiation.  
 

Methods 

To assess the long-term effect of vegetation on topography, we made use of a coupled biogeomorphologic 

model (based on van Oorschot et al. 2016, Brückner in prep.). This model couples vegetation development to 

Delft3D, which was set up using M2 forcing on a linear sloping bed. Species colonization was implemented 

by random establishment and growth modelled through species-specific growth and mortality functions. Here, 

the model allowed to consider both physical plant properties and spatio-temporal variation in growth. In this 

study we focused on three species that dominate NW European salt marshes: Spartina anglica, Puccinellia 

maritima and Salicornia procumbens. Their effect on topography was investigated for (i) each species 

respectively, (ii) species-assemblages and (iii) species shifts potentially occurring due to climate change or 

species invasions.  
 

Results 

Our results demonstrate the importance of species-dependent vegetation properties in shaping the resulting 

marsh topography. Both Spartina and Puccinellia induce significant channel incision, while Salicornia does 

not lead to topographic change. Species assemblages resulted in comparable topographies, but with reduced 

channel development compared to the most spatially dominant species in the assemblage. Vegetation cover 

also enhances tidal asymmetry and hence influences the direction of net sediment transport. In both species 

shift-scenarios, the pre-shift channel network eroded because of an initial drop in vegetation cover under the 

new species, implying reduced protective capacity of the marsh.  
 

Figure 1: Vegetation distribution (A) and related bed level change (B) after 20 years of simulation. Colours in (A) depict different 

species: Spartina (dark green), Puccinellia (light green) and Salicornia (black).  
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Introduction  

Coastal foredunes are important for coastal safety (de Winter, Gongriep and Ruessink, 2015) and constitute 

habitats with a high biodiversity (Everard, Jones and Watts, 2010; Miller, 2015). Foredunes form due to a 

complex interplay between wind, morphology, vegetation and aeolian sediment transport (Hesp, 1988; 

Davidson-Arnott et al., 2018). They form through plants establishing on the bare beach able to trap sediment 

transported by the wind. The sediment eventually builds up and the dune morphology is altered starting from 

low embryo dunes which eventually become high prominent foredunes. Wind, Sediment transport and plants 

are thus important determinants for the foredune development and shape. There is great interest in improving 

the predictive capacity of foredune development (Davidson-Arnott et al., 2018) for both environmental 

significance and coastal safety, particularly in light of a projected increase in erosion events in future. 

Methods 

To study the controls of foredune growth on high, densely vegetated foredunes, field data was collected 

during a period of five weeks in Egmond aan Zee, the Netherlands. Foredunes were approximately 20 m high 

with steep slope (1:2) and dense cover of European marram grass (Ammophila arenaria). Wind velocity, 

direction and turbulent kinetic energy (tke) were measured across the foredune, while sand transport was 

recorded on five selected days. Moreover, vegetation surveys were done across three transects, which were 

complemented with sedimentation data from LIDAR elevation maps.  

Results 

Depending on the incident wind direction, the wind flow changes in both magnitude and direction. Generally 

when flowing across the foredune, the wind first decelerates and is deflected towards the alongshore direction, 

followed by acceleration up to 310% and turning to perpendicular onshore. Highly oblique flows were 

deflected up to 38° towards cross-shore direction at the crest. The tke was directly proportional to the wind 

velocity exhibiting its biggest magnitude at the crest, but relatively it was largest at the dune foot and on the 

slope. Aeolian transport decreased substantially across the foredune. Sediment fluxes at the upper dune foot 

increased first to 328% and subsequently decreased towards the dune crest. Sediment transport fluxes varied 

for different days in response to wind velocity and direction determining the maximum available fetch. The 

vegetation assays showed that the foredune was covered densely with European marram grass (20-100%), 

reaching its maximum at the crest. A comparison between vegetation cover and sedimentation throughout the 

field campaign revealed a strong 

influence of vegetation of foredune 

morphology. Highest sedimentation 

rates were related to vegetation 

cover between 5-50%. The study 

showed that the foredune has large 

influences, both on wind 

characteristics as well as on 

transport.  

  

Figure 1. Relationship between mean 

sand transport, vegetation cover and 

morphology for main study transect with 

a) vegetation cover (%) and elevation 

change (m); b) sand flux (kg.m
-1
.s

-1
) and 

dune profile with position of sand 

catchers (Cs) and ultrasonic anemometers 

(SAs).  
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Introduction  

Ebb-tidal deltas are subtidal bodies of sand, located seaward of tidal inlets. They are affected by both waves 

and currents and contain a wide variety of bedforms. Since these bedforms influence bed roughness and 

sediment transport, it is important to understand their dynamics. This can help in improving predictions of 

sediment transport and hydraulic resistance used by models like Delft3D. Recently developed predictive 

formulas for bedform geometry have not yet been tested for the complex hydrodynamic conditions of ebb-

tidal deltas. The present study analyses the spatio-temporal behaviour of small-scale bedforms on an ebb-tidal 

delta and relates these to the hydrodynamic forcing.  

 

Methods 

In September and October 2017 four frames were installed on the Ameland ebb-tidal delta, which measured 

amongst others wave heights, current speeds and bedforms. The bedforms were measured hourly on a small 

spatial scale of 2x2 m with a horizontal resolution of 1 cm by a 3D profiling SONAR. Grain sizes near the 

frames were determined through box core samples.  

 

Results 

Figure 1A shows the bedforms at 6.5 m water depth on the outer shoal for one moment in time. The grain size 

near this frame was 185.8 ɛm. The bedforms shown in Figure 1A are highly three-dimensional, indicating the 

combined influence of both waves and currents. At this moment in time, the wave- and current-related Shields 

parameters were approximately the same (ɗw = 0.06 and ɗc =0.05; red dot in Figure 1B). The associated 

bedform classification is ómixed wave-current ripplesô.  

Figure 1B also shows predicted bedform types as a function of the wave- and current- related Shields 

parameters for all other moments during the measurement campaign on the same location. It is visible that 

most of the time, both waves and currents were important here, although waves are a little more dominant. 

The associated ripple types are mixed wave-current ripples and hummocks (Kleinhans, 2005). All bedform 

patterns measured by the four Sonars through time will be classified, in order to find a relation between 

waves, currents and bedform types. 

Figure 1. A: typical example of bedforms as measured on the outer delta shoal. B: Nondimensional wave- (ɗw) and 

current- (ɗc) related Shields parameters throughout the measurement period and predicted bedform types. Red dot 

indicates the moment visualized on the left. Red lines indicate transition between wave-, wave-current, and current-

dominated ripples. Black lines indicate thresholds for ripples vs flat bed and sheetflow. (Lines reproduced after 

Kleinhans, 2005) 
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