
Postdoc: identifying quantitative habitat rules & effects of ecosystem 

engineering species on estuarine dynamics (1 FTE) 
   

 

Job description 
Tidal systems such as the Ems and Scheldt estuaries and the Wadden Sea have perpetually changing 

channels and shoals of sand, mud and vegetation. Understanding these dynamic patterns is 

scientifically interesting, and highly important for management. Our current understanding and 

predictive capabilities remain limited regarding: 

A) large-scale effects of internal biomorphodynamics of tidal flats, bars, marshes and banks with 

ecosystem engineering species; 

B) Externally imposed effects such as antecedent landscape, size of feeding rivers, sealevel change 

and historic human interference.  

The ERC Consolidator project ‘Estuaries shaped by biomorphodynamics, inherited landscape 

conditions and human interference’ supervised by Prof. dr. M.G. Kleinhans (see 

www.geo.uu.nl/fg/mkleinhans for more information) will consist of a team of three post-docs and 

three PhD students. The overall objectives are to develop numerical and analogue (‘sand box’) 

models for large-scale planform shape and size of sandy estuaries and predict past and future, large-

scale effects of biomorphological interactions and inherited conditions. Within this project-team we 

look for an ecologist or related expertise (post-doc).  

The specific objective of this Postdoc project is to identify generic trait-based rules for eco-

engineering species and assess how this affects large-scale, long-term dynamics. These rules will be 

used for modelling in close collaboration with other project members. At the moment we hardly 

have quantified rules for flow resistance and the threshold of erosion of sand and mud by 

biostabilisation and bioturbation effects as a function of generic ‘species’, density and life stage 

(settling, growth and mortality). We will focus on generic ecosystem engineers along the river-

estuary continuum that form large zones across estuaries such as riparian pioneer trees, intertidal 

marsh macrophytes, benthic algae, filter-feeding and reef-building macrobenthos. To be of use for 

our modelling, their traits and effects must be simplified and quantified, which we will do in the 

framework of our eco-engineers model coupled to the Delft3D model for flow and 

morphodynamics. Exciting aspects are to extend our insights to 5000 years ago and to assess effects 

of invasive species on the large-scale system dynamics. Starting from literature, datasets and habitat 

suitability models the postdoc will: 

 identify main ecosystem engineers, their habitat and life history traits (focus on NW 

European estuaries); 

 formulate rules that quantify physical effects on flow resistance and threshold for sediment 

motion; 

 transfer the synthesized knowledge in exciting papers for high ranking journals; 

 bring in expertise and develop other ideas useful to the larger project; 

 Transfer this knowledge by model code delivery and through field site visits with the entire 

team. 

This Postdoc study is part of a larger group effort and close interaction with the PI, PhDs, other 

postdocs and external collaborators (particularly NIOZ) is expected. This also offers opportunities 

for PhD co-supervision academic and professional network building, and coaching for proposal 

writing. 
   

 

http://www.geo.uu.nl/fg/mkleinhans


Qualifications 
The candidate holds a PhD degree in Ecology, Aquatic or Marine Biology or another closely related 

research field. Affinity with river/estuarine morphodynamics and with the need to make quantitative 

educated guesses where knowledge is lacking will be an asset. You cannot truly cross the frontiers 

of your own discipline until you master the language of another; therefore the candidate must be 

willing to be educated by the group on the field of biomorphodynamic modelling and Holocene 

geology, and to educate the group in lay terms on ecology and eco-engineering effects. The 

candidate is expected to be fluent in English, both spoken and written. 
   

 

Offer 
We offer the candidate a position as a Postdoc for two years with an evaluation in the first year. 

Employment conditions are based on the Collective Labour Agreement of the Dutch Universities. 

Based on the experience and qualifications of the candidate, the gross monthly salary is between € 

2,476.- and € 3,908.- (salary scales 10) on a full-time basis. The salary is supplemented by a holiday 

allowance of 8% per year and an end-of-year bonus of 8.3%. We offer a pension scheme, collective 

insurance schemes and flexible employment conditions.For more information visit Working at 

Utrecht University. 

 

About the organisation 
The Faculty of Geosciences offers education and research concerning the geosphere, biosphere, 

atmosphere and anthroposphere. Further information concerning the faculty is available at the 

website www.uu.nl/geo. General information about Utrecht University can be found at www.uu.nl.  

 The focus of the Department of Physical Geography is on physical processes, patterns and 

dynamics of Earth’s continental and coastal systems, and the interaction between these processes 

and their relations to biotic factors, including humanity. The Department of Physical Geography 

comprises about 75 employed and affiliated academic scientists, half of which are PhD candidates 

and Postdocs. 

The group of Kleinhans focuses on the dynamics of (i) river channels and floodplains, (ii) river 

deltas, and (iii) estuaries. This integrates state-of-the-art landscape experiments (aka analogue 

models) with computer models, field measurements, shallow coring, remote sensing observations 

on two planets, and interactions between the natural environment and human activities such as 

coastal protection and nature restoration. See www.geo.uu.nl/fg/mkleinhans for further information. 

 

Additional information 
Additional information can be obtained from Maarten Kleinhans at m.g.kleinhans@uu.nl. 

Apply 
Applications, including a non-cliché letter of motivation and your first ideas for this particular 

postdoc, a curriculum vitae including the grade obtained for the MSc thesis and (if applicable and if 

already finished) for the PhD thesis, a deeplink to your entire PhD thesis, and contact information of 

your referees should be submitted 
   

 

The application deadline is 
01/10/2015 
 

  

http://www.uu.nl/en/organisation/working-at-utrecht-university
http://www.uu.nl/en/organisation/working-at-utrecht-university
http://www.uu.nl/geo
http://www.uu.nl/En/Pages/default.aspx
http://www.geo.uu.nl/fg/mkleinhans
mailto:m.g.kleinhans@uu.nl


 
  

Postdoc: Assessing effects of inherited conditions on estuary 

development using palaeogeographical reconstructions of multiple 

Holocene estuaries (1,0 FTE) 
   

 

Job description 
Tidal systems such as the Ems and Scheldt estuaries and the Wadden Sea have perpetually 

changing channels and shoals of sand, mud and vegetation. These patterns are colourful, energetic, 

alive, and important to society. This Postdoc project, starting end of 2015, is part of the ERC 

Consolidator project ‘Estuaries shaped by biomorphodynamics, inherited landscape conditions and 

human interference’ supervised by Prof. dr. M.G. Kleinhans (see www.geo.uu.nl/fg/mkleinhans for 

more information). Our current understanding and predictive capabilities of estuary planform shape 

are frustratingly limited regarding: 

1. A) large-scale effects of internal biomorphodynamic processes of tidal channels, flats, bars, 

marshes and the riparian zone; 

2. B) external controls such as antecedent landscape, size of feeding rivers, sea level change 

and historic human interference. 

The main project objectives are to develop numerical and analogue (‘sand box’) models for large-

scale planform shape and size of sandy estuaries and predict past and future, large-scale effects of 

biomorphological interactions and inherited conditions. 

The specific objective of this Postdoc project is to formulate testable hypotheses for how such 

inherited conditions have determined estuary development on the basis of in-house 

paleogeographical reconstructions of a series of contrasting, late Holocene highstand systems, and 

convey the results to project members. The critical issue is that such reconstructions are often 

(implicitly) based on a chosen underlying conceptual process model, and the task is to identify 

these and, using other assumptions, provide alternative hypothetical histories and pinpoint controls 

that the group can test and compare in idealised model scenarios. For example, was it the inherited 

valley and substrate, or the self-formed mud flats and marshes with bio-engineers that confined a 

particular estuary in width? The postdoc will: 

 identify alternative interpretations for contrasting Holocene estuaries in NW Europe; 

 reconstruct the spatial distribution and developments herein of eco-engineering species in 

selected estuaries from pollen, fossil and peat descriptions in core data; 

 formulate hypotheses how specific aspects of estuary planforms are attributable to 

externally imposed constraints (and timing where relevant) as opposed to biomorphological 

development, in particular; 

 valley geometry and dimensions, partly determined by human interference in the 

floodbasins (peat mining and drainage for agriculture); 

 estuarine margin stability imposed by substrate, either inherited or by self-formed mud flats, 

tidal marsh and riparian vegetation; 

 river water and sediment supply, accounting for delays in clay and sand delivery due to 

avulsion; 

 coastal sand supply in the context of the entire embayed coast and sea level rise; 

 Communicate the hypotheses and illustrate them in field site visits with the entire team. 

This Postdoc study is part of a larger group effort, and close interaction with the PI, PhDs, other 

postdocs and external collaborators is therefore expected. This also offers opportunities for PhD co-

supervision academic and professional network building, and coaching for proposal writing.  
   

 

   

http://www.geo.uu.nl/fg/mkleinhans


Qualifications 
The candidate holds a PhD degree in Quaternary Geology, Physical Geography, Sedimentology or 

another closely related research field. Affinity with morphodynamics and natural ecosystem 

engineers will be an asset. You must be interested in and able to do interdisciplinary teamwork and 

be willing to be educated by the group on the field of biomorphodynamic modelling and to educate 

the group on reconstruction. The candidate is expected to be fluent in English, both spoken and 

written. 
   

 

Offer 
We offer the candidate a position as a Postdoc for two years with an evaluation in the first year. 

Employment conditions are based on the Collective Labour Agreement of the Dutch Universities. 

Based on the experience and qualifications of the candidate, the gross monthly salary is between € 

2,476.- and € 3,908.- (salary scales 10) on a full-time basis. The salary is supplemented by a 

holiday allowance of 8% per year and an end-of-year bonus of 8.3%. We offer a pension scheme, 

collective insurance schemes and flexible employment conditions. For more information visit 

Working at Utrecht University.  

 

About the organisation 
Utrecht University has great ambitions for its teaching quality and study success rates. This also 

applies to its clear research profiles which are centered on four themes: Dynamics of Youth, 

Institutions, Life Sciences and Sustainability. Utrecht University plays a prominent role in our 

society and contributes to finding the answers to topical and future societal issues. 

The Faculty of Geosciences offers education and research concerning the geosphere, biosphere, 

atmosphere and anthroposphere. Further information concerning the faculty is available at the 

website. 

The focus of the Department of Physical Geography is on physical processes, patterns and 

dynamics of Earth’s continental and coastal systems, and the interaction between these processes 

and their relations to biotic factors, including humanity. The Department of Physical Geography 

comprises about 75 employed and affiliated academic scientists, about half of which are PhD 

candidates and Postdocs. 

The group of Kleinhans focuses on the dynamics of (i) river channels and floodplains, (ii) river 

deltas, and (iii) estuaries. This integrates state-of-the-art landscape experiments (aka analogue 

models) with computer models, field measurements, shallow coring, remote sensing observations 

on two planets, and interactions between the natural environment and human activities such as 

coastal protection and nature restoration.  

 

Additional information 
Additional information can be obtained from Maarten Kleinhans (m.g.kleinhans@uu.nl) and Hans 

Middelkoop (h.middelkoop@uu.nl). 

 

Apply 
Applications, including a non-cliché letter of motivation and your first ideas for this particular 

postdoc, a curriculum vitae including the grade obtained for the MSc thesis and (if applicable and if 

already finished) for the PhD thesis, a deeplink to your entire PhD thesis, and contact information 

of your referees should be submitted. 
   

The application deadline is 
01/10/2015  
 

 

   

   

http://www.uu.nl/en/organisation/working-at-utrecht-university
http://www.uu.nl/en
http://www.uu.nl/geo
http://www.geo.uu.nl/fg/mkleinhans
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Postdoc: developing characterisations of biomorphological patterns 

in river mouths by dynamic objects and networks (1 FTE) 
   

 

Job description 
Tidal systems such as the Ems and Scheldt estuaries and the Wadden Sea have perpetually 

changing channels and shoals of sand, mud and vegetation. These patterns are colourful, 

energetic, alive, and important to society. This Postdoc project, starting end of 2015, is part of 

the ERC Consolidator project ‘Estuaries shaped by biomorphodynamics, inherited landscape 

conditions and human interference’ supervised by Prof. dr. M.G. Kleinhans (see 

www.geo.uu.nl/fg/mkleinhans for more information). Our current understanding and predictive 

capabilities of estuary planform shape are frustratingly limited regarding: 

A) large-scale effects of internal biomorphodynamics of tidal flats, bars, marshes and banks; 

B) externally imposed effects such as antecedent landscape, size of feeding rivers, sealevel 

change and historic human interference. 

The main project objectives are to develop numerical and analogue (‘sand box’) models for 

large-scale planform shape and size of sandy estuaries and predict past and future, large-scale 

effects of biomorphological interactions and inherited conditions. 

The specific objective of this Postdoc project is to develop quantitative recognition protocols 

for dynamic (geographical and temporal) patterns and convey these to project members. At the 

moment we hardly have objective tools to characterise patterns in a physically or biologically 

meaningful way, and compare between different systems, or between models and landscape 

experiments. Starting points of our thinking are graph theory and object-based image analysis 

but other ideas are welcome. Starting from digital terrain models or images, the postdoc will: 

 develop a topological analysis method for multi-temporal channel networks based on 

graph theory, that incorporates the directional information (reversing tidal flow, 

sediment and topographic disturbances) and allows for structural network changes such 

as shift and (dis)appearance of nodes and vertices; 

 develop object-based image analysis to discriminate characteristics and neighbourhood 

relations of bar-, tidal flat- and marsh patterns based on shape and spectral properties, 

such that objects are followed through time including (dis)appearance, splitting and 

merging; 

 bring in expertise and develop other ideas useful to the larger project; 

 communicate methods and code to the research group and supervise immediate 

application. 

This Postdoc study is part of a larger group effort and close interaction with the PI, PhDs, other 

postdocs and external collaborators is expected. This also offers opportunities for PhD co-

supervision academic and professional network building, and coaching for proposal writing. 
   

 

Qualifications 
The candidate holds a PhD degree in Computer Sciences, Applied Mathematics, Physics or 

another closely related research field. Experience in spatial analysis and in interdisciplinarity 

will be an asset. You cannot truly cross the frontiers of your own discipline until you master the 

language of another; therefore the candidate must be willing to be educated by the group on the 

field of biomorphodynamics and to educate the group in lay terms on pattern characterisation. 

The candidate is expected to be fluent in English, both spoken and written. 
   

http://www.geo.uu.nl/fg/mkleinhans


 

Offer 
We offer the candidate a position as a Postdoc for two years with an evaluation in the first year. 

Employment conditions are based on the Collective Labour Agreement of the Dutch 

Universities. Based on the experience and qualifications of the candidate, the gross monthly 

salary is between € 2,476.-and € 3,908.- (salary scales 10) on a full-time basis. The salary is 

supplemented by a holiday allowance of 8% per year and an end-of-year bonus of 8.3%. We 

offer a pension scheme, collective insurance schemes and flexible employment conditions. For 

more information visit Working at Utrecht University.  

 

About the organisation 
Utrecht University has great ambitions for its teaching quality and study success rates. This also 

applies to its clear research profiles which are centered on four themes: Dynamics of Youth, 

Institutions, Life Sciences and Sustainability. Utrecht University plays a prominent role in our 

society and contributes to finding the answers to topical and future societal issues. 

The Faculty of Geosciences offers education and research concerning the geosphere, biosphere, 

atmosphere and anthroposphere. Further information concerning the faculty is available at the 

website.  

 The focus of the Department of Physical Geography is on physical processes, patterns and 

dynamics of Earth’s continental and coastal systems, and the interaction between these 

processes and their relations to biotic factors, including humanity. The Department of Physical 

Geography comprises about 75 employed and affiliated academic scientists, half of which are 

PhD candidates and Postdocs. 

 The group of Kleinhans focuses on the dynamics of (i) river channels and floodplains, (ii) river 

deltas, and (iii) estuaries. This integrates state-of-the-art landscape experiments (aka analogue 

models) with computer models, field measurements, shallow coring, remote sensing 

observations on two planets, and interactions between the natural environment and human 

activities such as coastal protection and nature restoration. 

 

Additional information 
Additional information can be obtained from Maarten Kleinhans at m.g.kleinhans@uu.nl and 

Elisabeth Addink (e.a.addink@uu.nl). 

 

Apply 
Applications, including a non-cliché letter of motivation and your first ideas for this particular 

postdoc, a curriculum vitae including the grade obtained for the MSc thesis and (if applicable 

and if already finished) for the PhD thesis, a deeplink to your entire PhD thesis, and contact 

information of your referees should be submitted. 
   

 

The application deadline is 
01/10/2015  
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