
 
  

 

This booklet provides an overview of 
current thesis research vacancies at 
SLM for the master study Earth and 
Environment. If you follow another 
master study, the contact person of 
the particular topic will decide 
whether your background is suitable. 
The topics are divided in 5 
categories: 
 

1. Water 
2. Solute 
3. Groundwater 
4. Vegetation 
5. Regional studies 

 
 
The list is not exhaustive. If you 
have a topic in mind which relates to 
soil physics and land management 
and which is not listed here, don’t 
hesitate to contact us. 
 
 
For general questions or an intake to 
get better guidance please contact: 
Klaas.Metselaar@wur. nl (tel. 85322) 
 
 
 

MEE thesis research vacancies 2018 
Soil Physics & Land Management 

 
 



 



MEE thesis supervisors at the SLM group 
 

 

 
 

 
Ing. George Bier 
Atlas room B.417 
Phone: 0317 482830 
George.bier@wur.nl 
 
 

 
- Hydrology 

 
- Groundwater 

 
- Numerical modeling 
  
 

 
Dr.ir. Jos van Dam 
Atlas room C.411 
Phone: 0317 484825 
Jos.vandam@wur.nl 
 
 
 

 
- Hydrology 

 
- Soil Physics 

 
- Modeling ecohydrology 

 
Dr.ir. Violette Geissen 
Atlas room C.403 
Phone: 0317 484825 
Violette.geissen@wur.nl 
 
 
 
 
 

 
- Environmental 

Management 
- Land Degradation 
- Soil Biology 
- Soil Chemistry 
- Soil Fertility 
- Soil Management 
- Soil Physics 
- Soil Sciences 

 
Dr.ir. Martine v.d. Ploeg 
Atlas room C.411 
Phone: 0317 483714 
Martine.vanderploeg@wur.nl 
 

 
- Hydrology 
 
- Soil Physics 
 
- Water Management 

 
dr.ir. Klaas Metselaar 
Atlas room B.417 
Phone: 0317 485322 
Klaas.Metselaar@wur.nl 
 
 
 

 
- Ecohydrology 
 
- Soil Physics 
 
- Water Management 

 
Prof. Dr. Sjoerd van der Zee 
Atlas room C407, Phone: 
0317 482103 
Sjoerd.vanderZee@wur.nl 
 
 
 

 
- Water flow & solute transport 
- Pollutant behaviour in soil & 

groundwater 
- Contaminant bioavailability 
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MEE thesis supervisors at the SLM group 
 

 

SLM Staff member Expertise 
 
Dr.ir. Michel Riksen 
Atlas room C405 
Phone: 0317 482833 
Michel.Riksen@wur.nl 
 

 
- Wind erosion 
- Coastal dune management 
- Soil and water conservation 
- Landscape restoration 
 

 
Dr.ir. Jantiene Baartman 
Atlas room C409 
Phone: 0317 486131 
jantiene.baartman@wur.nl 
 
 
 

 
- Soil erosion modelling 
- Physical land degradation 

processes 
- Soil and water conservation 

 
Dr. ir. Luuk Fleskens 
Atlas room C405 
Phone: 0317 485467 
Luuk.Fleskens@wur.nl 
 
 
 

 
- Ecosystem services 
- Multi-scale impact assessments 

SLM 
- Farmer decision-making 
- Water harvesting 
 

 
 
Prof.dr. Coen Ritsema 
Atlas room C.403 
Phone: 0317 486517 
Coen.ritsema@wur.nl 
 
 
 
 

 
 

- Land Degradation 
- Soil Management 
- Soil Physics 

 

 
Dr. Jerry Maroulis 
Atlas room C.413 
Phone: 0317 482881 
jerry.maroulis@wur.nl 
 
 

 
-  Erosion processes 
-  Fluvial geomorphology 
-  Soil conservation 
-  Land degradation 
-  Online education 
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Overview of master thesis topics for MEE 2018-2019 
 

# Water Supervisor 
1 Irrigation with sub-surface drainage system Sjoerd van der Zee  

2 Measuring soil physical relationships in laboratory and field Jan Wesseling 

3 Climate adaptive drainage Jos van Dam 

4 Partitioning evapotranspiration Jos van Dam 

5 Soil moisture field variability in the Raam catchment Martine van der Ploeg 

6 Using weather forecasts to predict root water storage Jos van Dam 

7 WaterVision: crop production in relation to water and salt stress Jos van Dam 

   

# Solute  
1 Salinity of soil and groundwater Sjoerd van der Zee 

2 Landscape-based regulatory risk assessment of pesticides Sjoerd van der Zee 

3 Effects of micro-plastics and pesticides on earthworms Violette Geissen 

4 Re-use of treated waste water in agriculture Sjoerd van der Zee 

5 Soil transport of agrochemicals, viruses, organics, metals Sjoerd van der Zee 

   

# Groundwater  
1 Development hydrological model Doorwerth Estates George Bier 

2 Alternative water sources for the fosse of Hoekelum Estate George Bier 

3 Measures to improve the fen-meadow in Kraaigraaf George Bier 

4 Measures to improve water management Panovenpas George Bier 

5 Groundwater resources management in NE Brazil Klaas Metselaar 

6 Modeling of density driven flow in the coastal region George Bier / Sjoerd v/d Zee 

7 Aquifers as species Martine van der Ploeg 

   

# Vegetation  
1 Mangroves in New Zealand: hydrology and carbon balance Klaas Metselaar 

2 Sensitivity of plants and crops for salinity  Sjoerd van der Zee 

3 Hydro-ecological model for Brazilian Caatinga forest Klaas Metselaar 

4 Floodplain hydrology - a model comparison Klaas Metselaar 

5 Palms on mountain tops in Curacao Klaas Metselaar 

   

# Regional analysis  
1 Preventing and remediating degradation of soils in Europe: RECARE Violette Geissen 

2 Norway: Snowmelt, frozen soils and soil erosion Jantiene Baartman 

3 Effect of relative humidity on wind erosion Michel Riksen 

4 Organic carbon emission from rivers in the Mediterranean Jantiene Baartman 

5 Biochar effects on soil moisture and temperature Jantiene Baartman 

6 Post-fire wind erosion in the coastal zone of north-central Portugal Michel Riksen 

7 Soil erosion in rainfed cropping systems in South-East Spain Jantiene Baartman 

8 Nutrient losses by soil erosion in rain fed cropping systems in Spain Jantiene Baartman 

9 Modelling post-fire hydrological and erosive response Jantiene Baartman 

10 Soil footprint: soil threats and economic development Martine van der Ploeg 



 



 

 

Efficient water supply of agricultural crops by 
comparison of sprinkler irrigation to sub-irrigation 

using local groundwater as water source 

 

Project Description 
In the Netherlands, the availability of fresh water for agricultural crop production can be under pressure 
during dry summer periods. Groundwater is used for irrigation purposes, as well as water from rivers Rhine 
and Meuse. In the southeastern part of the Netherlands, sprinkler irrigation using groundwater is quite a 
common practice during dry periods. As a result, the regional groundwater system is under pressure, 
affecting wet nature areas and drinking water reserves. The question is whether subsurface irrigation using 
existing subsurface drainage systems can be used in a more efficient way, as compared to sprinkler 
irrigation. Pumping and using the same local groundwater amount, crop transpiration could be enhanced. 
Also, potential over-use by sub-irrigation does not affect the local groundwater body, because return flow of 
water will re-enter the groundwater system. A pilot project will be setup the southeastern part of the 
Netherlands, in which local groundwater will be applied to a grassland field by sub-irrigation during the 
growing season of 2017, using a controlled drainage system. The subsurface drains of the system are 
interconnected and we will install an inlet pit upstream of the collector drain, for the groundwater to enter 
the drainage system. The chemical composition of groundwater will be somewhat different from rainfall 
excess water and agricultural drainage water. In the pilot project, we are looking at soil moisture conditions 
and local to regional groundwater levels. We will model tracer transport to describe water and solute 
transport in the soil system. At the 8 ha test site, we have installed a field monitoring network at three 
locations on the vadose zone and the upper 2 m of the local groundwater system. We will setup and use 
SWAP (1D) and Hydrus (2D) models to simulate water and solute transport at the field site. 

Host institute: KnowH2O (Gé van den Eertwegh, PhD., eertwegh@knowh2o.nl) 

Country: The Netherlands 

Starting date: Spring 2017 

Contact persons: Sjoerd van der Zee (sjoerd.vanderzee@wur.nl ), and Jos van Dam (jos.vandam@wur.nl) 
 

MSc thesis research 
Water – topic 1 
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Introduction:   
Unsaturated hydraulic soil functions (the water retention curve and hydraulic conductivity curve) are key to 
understanding and simulating the transport of (agro-)chemicals and water in the unsaturated zone. They are 
used in simulations of a.o. the effects of land and water management under climate change or the leaching of 
pesticides.   
Unsaturated hydraulic soil functions are difficult and costly to obtain. The most common laboratory measurement 
method currently used to determine the soil hydraulic functions has shown pitfalls. These include measurement 
errors and the incomplete coverage of the soil matrix pressure domain from soil saturation to wilting point. Also, 
the use of laboratory measurements on soil samples instead of in situ measurements in the field causes errors in 
the soil hydraulic functions.   
With the advent of wetter and dryer conditions in soils in The Netherlands due to climate change, there is an 
increasing demand for more reliable outputs of water transport simulation models. More and more reliable data 
on soil hydraulic functions of soils all over the world are vital to achieve this.  
 
Research subject: 
The research involves a desk top search for the newest and most promising methods to measure soil hydraulic 
functions currently developed in research institutes, laboratories, universities and (agro-industrial) companies all 
over the world. Methods should include both laboratory and in situ field measurement techniques. The research 
will provide an up to date overview of the available and new, promising methods, including full descriptions, 
strengths and weaknesses, and recommendations.    

 
Measuring soil physical relationships  

in lab and field 

Host institute: Wageningen UR  

Starting date: Any time 

SLM contact person: Jan Wesseling (jan.wesseling@wur.nl); Jos van Dam (jos.vandam@wur.nl) 
 
 

MSc thesis research 
Water – topic 2   
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Project Description 

In Climate Adaptive Drainage regional-scale water managers and local-scale farmers co-operate 

on the drainage system, in order to use the farm-scale soil system as an optimal water storage 

system. Climate change in The Netherlands will lead to increased rainfall and more extreme 

rainfall events on one hand, and more pronounced and longer periods with dry weather conditions 

on the other hand. By using the local-scale soil as a water storage reservoir during rainfall events, 

current peak discharges can be decreased in a way that downstream problems on water 

management can be solved. When drought situations occur, pre-event rainfall can be stored 

instead of discharged using conventional drainage systems. 

Technically, the Climate Adaptive Drainage system consists of a series of conventional subsurface 

drains at typical depth of 1.2 m below soil surface and at a drain spacing of about 6 m, which are 

interconnected by a collector drain. This collector drain ends up in a drainage pit with an outlet. 

This drainage pit has equipment installed inside to remote and continuously manage the drainage 

basis, before drainage water is discharged to the surface water by the outlet. 

In this research, you will be challenged to design a flexible drainage system which decreases both 

water shortages and flood discharges. We will use the Soil Water Atmosphere Plant model as 

research platform to simulate drainage events. Probably some new modules have to be 

developed. The method will be applied in experimental areas in The Netherlands. 

 
Climate adaptive drainage 

Host institute: Wageningen University 

Starting date: any time  

Contact persons: Jos van Dam (jos.vandam@wur.nl) and Ruud Bartholomeus (ruud.bartholomeus@wur.nl) 
 
 

MSc thesis research 
Water – topic 3 
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Project Description 

Proper simulation of crop growth in relation to soil moisture conditions is an important item in 

current ecohydrological research is. Simulation of crop growth requires accurate knowledge of 

potential plant transpiration, rather than the potential evapotranspiration which is commonly 

calculated in The Netherlands. The model SWAP has a novel procedure to partition potential 

evapotranspiration into potential transpiration and evaporation. In this thesis research you test 

this procedure against alternative methods for partitioning and against measurements available in 

literature. Important elements of this thesis topic are literature research, data analysis, 

programming, calibration and reporting. 

 
Partitioning of evapotranspiration into 

transpiration and evaporation 

Host institute: Wageningen University 

Country: Netherlands 

Starting date: any time  

Contact persons: Jos van Dam (jos.vandam@wur.nl) 
 

MSc thesis research 
Water – topic 4 
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Quantification of soil moisture field variability 

in the Raam catchment 

 

Project Description 

The European Sentinel-1 Satellite Programme provides a unique opportunity for operational 

monitoring of the water availability from space at unprecedented spatial and temporal resolutions. 

Data from satellites need to be verified at the local field scale. The Waterboard Aa and Maas, 

together with Wageningen University and Twente University are looking for a student that can 

manage the soil moisture network currently being set-up in the Raam catchment area. The 

proposed thesis/internship may focus on 1) local knowledge of soil processes and variability in soil 

properties, especially the translation of soil moisture data to value-added products for water 

management or 2) comparison of field derived soil moisture variability and Sentinal-1 satellite 

data. 

Host institute: ITC Enschede/Wageningen University 

Country: Netherlands 

Starting date: as soon as possible 

SLM contact person: Martine van der Ploeg (martine.vanderploeg@wur.nl) 
 

MSc thesis research 
Water – topic 5 

 
 

 



 

 
Predicting root water content based on 

weather forecast ensembles 

Project Description 

Each day weather forecast ensembles for a 15-day period become available. These can be used as 

input for a soil simulation model to determine the bandwidth of predicted soil water content in the 

root zone. Such information can be of use for the farmer (when to perform tillage, when to 

irrigate) or for the water board (expected droughts and floods). Technically this is possible, and 

for a single test case some results have been obtained. We are looking for some more test runs 

(different soil types, different crops) to see what information (water content in root zone, 

drainage, crop yield, crop growth reduction factors, etc.) is the best to consider for potential users 

of such a tool. 

 

Host institute: Wageningen University and Research 

Country: The Netherlands 

Starting date: Any time  

SLM contact person: Jos van Dam (jos.vandam@wur.nl); WENR: Marius Heinen (marius.heinen@wur.nl) 

MSc thesis research 
Water – topic 6 
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WaterVision: crop production subject to  

dry, wet or saline conditions 

 

Project Description 

To simulate the effects of hydrology and climate change on agricultural production SWAP 

(hydrology) and WOFOST (crop growth) are well-known models. They allow a distinction between 

the effects of dry, wet (oxygen stress) or saline conditions in the root zone. Although both models 

are well tested and available for use in WaterVision, there are still many questions that could be 

addressed for a thesis. An interesting topic could be the effect of soil temperature on root 

development and start of the growing season; another topic could be how to deal with different 

stresses during the growing season. How exactly does a cold and wet spring affect harvestable 

yield when the summer months are highly productive? A third thesis topic could involve model 

testing on datasets from all over the world as part of an international project. Can the SWAP-

WOFOST model also simulate crop growth of soy bean? And can we incorporate nutrient 

management?  

 

 Host institute: Alterra/Wageningen University 

Country: Netherlands 

Starting date: any time  

Contact persons: Jos van Dam (jos.vandam@wur.nl); Mirjam Hack-tenBroeke 
 

MSc thesis research 
Water – topic 7 
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Salinity of soil and groundwater: 
 

Netherlands, Australia, Israel, world 

 

Water scarcity is a major reason to use salt or brackish water in semi-arid region 
agriculture, just as salt water intrusion is a cause of salinity problems in Dutch and other 
coastal areas. Poor quality irrigation water as well as re-use of waste water therefore 
lead to problems with soil, groundwater, and crop quality, which will grow during this 
century and that require scientists to help counter adverse effects.  
In this topic, several minor or major topics are feasible, that range from experimental (in 
Wageningen, abroad) to theoretical (e.g. in Wageningen, in Sydney, Australia or USA). 
 
Particularly, the topic of combining an ecohydrological model with a 2-3 D groundwater 
model is currently developed by staff and we would appreciate a student who is 
interested to simulate how salinity develops in a regional setting. 
Experimental research to assess how specific crops react to salinity in the root zone are 
also possible, provided the timing is compatible with the growing season under 
greenhouse conditions (or with our partner in the Negev, Israel). 
Other focus areas are welcome for discussion 
 

MSc thesis research 
Solutes – topic 1 

  

 

Host institute: Soil Physics/Ecohydrology SLM, WU, Univ. Sydney or Sao Paulo 

Country: to be discussed 

Starting date: any time  

SLM contact person: Sjoerd van der Zee (0317-482103) (sjoerd.vanderzee@wur.nl)  
 



 
 
 
 
 
 
 
 
 
 
 
 
 

                

 
Developing a landscape-based regulatory risk 

assessment of pesticides and EC 

 

Project Description 

 

Methodology: The current EU way to decide about pesticide admission to the market is strongly based on 

local assessments with pesticide fate models, taking industry provided parameters for mobility and 

persistence into account. To make pesticide risk assessments, such local models are incorporated in GIS to 

upscale to larger regions or countries. In the future, alternative landscape-based models directly combine 

emissions, land use, several transport routes in the environment and population dynamics of threatened 

organisms. The Dutch organisations involved in pesticide (and emerging contaminants, EC) screening are 

now preparing for the future in developing such approaches. 

Research objective/question: It is well-known by EU regulators that several issues are poorly considered 

in screening en risk assessment such as transport by surface runoff, drain flow, and properties of EC (e.g. 

pharmaceutical products). You will choose (1, 2) issues to elaborate so it can be incorporated in landscape-

based screening models 

 

 

 
Host institute: SLM (in dialogue with Alterra, RIVM, PBL) and other (EU) partners 

Country: Netherlands, to begin with 

Starting date: any time 

SLM contact person: Sjoerd van der Zee (Sjoerd.vanderZee@WUR.NL)  
 

MSc thesis research 
Solutes – topic 2  

 
 

 

From: A. van Loon et al. 2016 

mailto:Sjoerd.vanderZee@WUR.NL


 

There is a strong use of pesticides around the world, and there is an extensive pollution 
of microplastics.  
 
We are looking for a master student working on the following topics: 

 
1) Distribution of microplastics in Dutch soils (field work) 
2) Laboratory experiment to test the effects of pesticides in combination with 

microplastics on earthworms 
3) Field work 1 month. Laboratory work in SLM department, 2 months. 

In terrestrial ecosystems, what is the effect of   
microplastics and pesticides on earthworms? 

MSc thesis research 
Solutes – topic 3 

 

Host institute: Wageningen UR  

Contact person: Violette Geissen(violette.geissen@wur.nl) 

Country: The Netherlands 

Starting date: as soon as possible 
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Re-Use of Treated Waste Water (Effluent) in 

Agriculture 

 

Project Description 

 

Methodology: Treated effluents (domestic or industrial origin) are increasingly used for water supply in 

irrigated agriculture, predominantly in semi-arid countries, but also in The Netherlands. Not only does this 

lead to complex flow patterns, also transport of a broad range of contaminants occurs and is yet poorly 

understood. For either Dutch sites (see picture) or in other countries, you will be involved in experimental 

research of flow due to sub-irrigation, and several approaches to understand the flow of water and transport 

of contaminants. If you have a good soil physics/hydrology background, also complex modelling is feasible. 

We focus on EC as pharmaceuticals, veterinary medicines, and pathogens. 

Research objective/question: For many of the contaminants (the ‘Emerging Contaminants’ EC), little is 

known about their mobility and persistence in soil. In addition, the dynamics of water and EC is 

spatiotemporally very variable. Therefore, we cannot judge well what risks are of using effluents in 

agriculture. You will choose a topic to elaborate either experimentally or by modelling. 
 

 

 Host institute: SLM (and cooperating institutes as KWR Water Cycle, RIVM, WENR) 

Country: Netherlands 

Starting date: somewhere in 2018 

SLM contact person: Sjoerd van der Zee (Sjoerd.vanderZee@WUR.NL)  
 

MSc thesis research 
Solutes – topic 4  
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Transport of solutes in soil and groundwater: 
 

agrochemicals, viruses, organics, metals 

 

Contamination of soil and groundwater is a major issue worldwide. It concerns a broad 
range of substances that differ with regard to their mobility and type of biogeochemical 
interactions. In addition, we have to deal with ermerging contaminants that concern 
authorities a lot, but nobody knows well how these behave. Examples are hormone 
(disruptors), viruses, nano particles, and pharmaceuticals. 
 
To acquire understanding of the transport, behaviour, and fate of the diverse 
contaminants, models need to be parameterized using experiments, scenario and 
environmental risk assessment modelling should be done, and new model concepts have 
to be developed, if old concepts are shown to fail. 
 
In an MSc major, experimental investigations or model studies can be done using up to 
date techniques and software, at Dutch & foreign institutes, consultancy, universities 
 

MSc thesis research 
Solutes – topic 5 

  

 

Host institute: Soil Physics, SLM, in cooperation with domestic and foreign partners 

Country: diverse 

Starting date: 3-5 months (minor or major), any time  

SLM contact person: Sjoerd van der Zee (0317-482103) (sjoerd.vanderzee@wur.nl)  
 



 

 
Development hydrological model Doorwerth 

Estates  

 

Introduction 
The Geldersch Landschap & Kastelen (GLK) manages a large number of (natural) sites, including 
Natura 2000 areas. Eco-hydrological conditions are of great importance for the preservation of the 
natural values for many sites. These conditions are under pressure for a number of these sites.  
GLK requests a hydrological model research carried out for these sites in order to gain insight into 
the current eco-hydrological conditions, to identify possible causes of deterioration of the natural 
values and how potential measures can be carried to restore these conditions. 
 
Several estates within the cluster Doorwerth (Castle Doorwerth, Duno, Oorsprong and Zilverberg) 
contain a large diversity in hydrological conditions and flora. At the transition from ice pushed 
ridges and the floodplains of the Rhine different ecosystems can be distinguished; rain water fed 
higher areas, springs at the lower parts of the ridges and upward seepage in the floodplains next 
to the ridges. 
 
Objective 
An analysis of the regional hydrological system through modeling to capture the main hydrological 
aspects of the area at Doorwerth. 
 

Location: Wageningen University 

Country: Netherlands 

Starting date: any time  

SLM contact person: George Bier (george.bier@wur.nl) 
 

MSc thesis research 
Groundwater– topic 1 

 
 

 

 



 

 
Investigate alternative water sources for the 

fosse of Hoekelum Estate 

 

Introduction 
The Geldersch Landschap & Kastelen (GLK) manages a large number of (natural) sites, including 
Natura 2000 areas. Eco-hydrological conditions are of great importance for the preservation of the 
natural values for many sites. These conditions are under pressure for a number of these sites.  
GLK requests a hydrological model research carried out for these sites in order to gain insight into 
the current eco-hydrological conditions, to identify possible causes of deterioration of the natural 
values and how potential measures can be carried to restore these conditions. 
 
The estate Hoekelum, located between Ede and Bennekom, suffers from the changed hydrological 
conditions over past decades. The water level of the fosse (NL: gracht) can now only be 
maintained with pumping from the subsoil which is far from optimal. Originally the fosse was fed 
from the ice pushed ridge. Later on a spring was dug for this purpose but due to water 
management measures in the surrounding area the spring fell dry. 
 
Objective 
An analysis of the hydrological system, through modeling, to obtain insight in the current 
hydrological conditions and investigate measures to retain the water capacity of the dug spring. 
 

Location: Wageningen University 

Country: Netherlands 

Starting date: any time  

SLM contact person: George Bier (george.bier@wur.nl) 
 

MSc thesis research 
Groundwater– topic 2 

 
 

 

 



 

 
Measures to improve eco-hydrological 
conditions fen-meadow in Kraaigraaf 

 

 
Introduction 
The Geldersch Landschap & Kastelen (GLK) manages a large number of (natural) sites, including 
Natura 2000 areas. Eco-hydrological conditions are of great importance for the preservation of the 
natural values for many sites. These conditions are under pressure for a number of these sites.  
GLK requests a hydrological model research carried out for these sites in order to gain insight into 
the current eco-hydrological conditions, to identify possible causes of deterioration of the natural 
values and how potential measures can be carried to restore these conditions. 
 
Kraaigraaf is a nature area north west of Twello which contains fen-meadows (NL:blauwgrasladen) 
which depend heavily on wet conditions (upward seepage) of good quality. Although the terrain is 
small (19 hectares) the fen-meadows have good potential in further development and expansion. 
 
Objective  
An analysis of the hydrological system, through modeling, to obtain insight in the current 
hydrological conditions and investigate measures to improve the conditions to extend the area 
with fen-meadows. 
 

Location: Wageningen University 

Country: Netherlands 

Starting date: any time  

SLM contact person: George Bier (george.bier@wur.nl) 
 

MSc thesis research 
Groundwater– topic 3 

 
 

 

 



 

 
Measures to improve water management 

Panovenpas 

 

 
Introduction 
The Geldersch Landschap & Kastelen (GLK) manages a large number of (natural) sites, including 
Natura 2000 areas. Eco-hydrological conditions are of great importance for the preservation of the 
natural values for many sites. These conditions are under pressure for a number of these sites.  
GLK requests a hydrological model research carried out for these sites in order to gain insight into 
the current eco-hydrological conditions, to identify possible causes of deterioration of the natural 
values and how potential measures can be carried to restore these conditions. 
 
Panovenpas a small forest in the floodplains of the Waal near Dodewaard and contains an 
abundance of  Rough Horsetail (NL:Schaafstro). Due to poor hydrological conditions the nature 
area is hardly passable making maintenance of the site laborious. 
 
Objective 
An analysis of the hydrological system, through modeling, to obtain insight in the current 
hydrological conditions and investigate measures to improve the water management in and 
around the area of the site. 
 

Location: Wageningen University 

Country: Netherlands 

Starting date: any time  

SLM contact person: George Bier (george.bier@wur.nl) 
 

MSc thesis research 
Groundwater– topic 4 

 
 

 

 



 

 
Improving groundwater resources 

management in NE Brazil 

 
Problem context: 
In the South Ceará (Jaguaribe basin, Northeast Brazil) the use of groundwater resources is regulated 
according to the following principle: total groundwater abstraction should not exceed average 
recharge. However, groundwater recharge is highly variable over time and estimating groundwater 
resources availability involves large uncertainties due to limitations in data availability, model 
schematizations (e.g. boundary conditions) and model parameter estimations. To overcome this, 
ideally the epistemic uncertainty of groundwater recharge should be considered in water management. 
In addition, long-term impacts of different water uses (human supply, irrigation, industry) on 
groundwater resources  availability should be considered. Thus, an improved approach for the 
management of groundwater resources and their use is needed. 
 
Research questions: 
-What is the uncertainty of recharge estimations? 
-What are the long-term effects of water abstraction practices by different sectors? 
-How can uncertainties be included in water resources management for Southern Ceará, Brazil? 
 
What is expected from the student (type of research) 
A recently developed groundwater model will be used to estimate groundwater recharge and its 
uncertainty. Validation is done using monthly monitoring records of groundwater levels in the region 
available from the Ceará Water Agency (COGERH). 
 
 

Host institute(s): 
UNILAB - Redenção, Ceará, Brazil (http://www.unilab.edu.br)  
FUNCEME – Fortaleza, Ceará, Brazil (http://www.funceme.br/) 
 
Country: Brazil;  Starting date: 2018; WRM contact person: Pieter van Oel (pieter.vanoel@wur.nl) 
SLM contact person: Klaas Metselaar (Klaas.metselaar@wur.nl)  
 
 

 

MSc thesis research 
Groundwater– topic 5 
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Modeling of groundwater flow in case of 

density driven flow: coastal region research 

 

Project Description: Coastal regions are commonly characterized by dense populations, many cities, and 

intensive agriculture. Groundwater is an important resource in such regions for drinking, irrigation, and 

industrial process water. Groundwater hydrology is often affected by density driven flow due to e.g. sea 

water intrusion. Protection and management of this resource therefore requires us to take account of density 

differences, e.g. in the Mega Sand Suppletions at the Dutch coast fresh water reserves are building up now. 

Methodology: In the context of a project, a region (in NL or abroad) is selected or a hypothetical situation is 

defined. The hydrological system is implemented in GMS and groundwater flow modeling is done with 

SEAWAT, which is able to take different densities of fresh and saline water into account. Modeling is done in 

steps with increasing complexity.  

Research objective/question: Objective is usually to use modeling, to obtain more understanding of the 

water flow patterns in regions with significant water density gradients. Such understanding may be needed to 

estimate maximum pumping rates and sustainability of fresh water consumption (drinking or irrigation 

water), temporary storage of fresh water (e.g. Dutch “Freshmaker” program), or theory development. 

 

 

 
Host institute: SLM and possibly Deltares Prior knowledge: Subsurface Solute Transport (SLM21306)  

Country: Netherlands    Adv. Hydrological System Analysis (SLM-33306) 

Starting date: unrestricted 

SLM contact person: George Bier (George.Bier@WUR.NL), Sjoerd van der Zee (Sjoerd.vanderZee@WUR.NL)  
 

MSc thesis research 
Groundwater – topic 6  

 
 

 

 
 
Schematized representation of the Dutch 
North Sea coastal area. 
 
 
The dotted lines signify the interface between 
fresh and (deeper) saline water, and the blue 
arrows show the complex flow pattern in the 
so-called hinterland (polders, surface water, 
and flat sandy regions, behind the dunes). 
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Aquifers as species 

Approaches to compare groundwater systems to assess their 

sustainability under human and climate pressure 
 

 

 
Human civilisation has for millennia depended on the stability of groundwater resources 
to survive dry or unreliable climates. The exact impact of climate variability and 
groundwater extraction on the resilience of groundwater systems is generally unknown. 
A groundwater system’s history is vital to forecast its vulnerability under future and 
potentially adverse climatic changes. By processing groundwater information from vast 
regions and different continents, recharge and palaeoclimate can be correlated at a 
global scale. To successfully evaluate the sustainability of groundwater resources, “the 
past is the key to the future”. 
 
Because analysis of the complex history of groundwater recharge based on a low 
resolution archive is challenging, determining the “functional traits” of these systems 
might be more viable, on which possible scenarios backed by the low resolution archive 
can then be distilled (McDonnell et al. 2007). 

Host institute: Wageningen University 

Country: the Netherlands 

Starting date:  any time 

Contact person: Martine van der Ploeg (SLM) and Victor Bense (HWM) 

 
 

MSc thesis research 
Groundwater – topic 7   



 

 
New-Zealand: Water, salt, mangrove growth  

 

Methodology:  

Field work and modeling 

 

Research question: 

There is a link between the carbon balance, hydrologyand greenhouse gas emissions. In 

a complex system like mangroves, interdisciplinary research and analysis is required to 

quantify these relationships. We are looking for a student who is willing to contribute to 

quantitative research on this topic in a multidisciplinary setting from a hydrological point 

of view. The topic will be subject to discussion based on the interests of the researchers 

and the student. 

 
Host institute: University of Auckland 
Country: New Zealand 

Starting date: Early 2018 

SLM contact person: Klaas Metselaar (Klaas.metselaar@wur.nl)  
 

MSc thesis research 
Vegetation – topic 1 
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Sensitivity of plants and crops for salinity 

 

Project Description 

In the context of the project WaterNexus, the sensitivity of plants to water and salt stress is investigated, 

and there may be opportunities to participate either at WU or at VU. 

Methodology: To systematically assess which concentration of salt is acceptable for different plant species 

collected from nature areas, pot and hydroponic experiments are conducted in greenhouses. In view of the 

large gap in available data, wild plants are currently studied instead of crops. It is also the intention of the 

partners at VU to investigate transects in nature areas, to infer how competitive different plant species are 

subject to salinity gradients. This is important, because biodiversity in the field does not depend on single 

stressors as salinity, but on the competitive advantage that different plants have to the same or to slightly 

varying conditions, including salinity. Literature investigations are also possible, as the current understanding 

from literature is very ‘contaminated’, for instance comparing salinity data without looking at other factors. 

Research objective/question: Basic knowledge concerns the tolerance of plants to salinity. Based on 

experimental evidence, it may be possible to make surface water quality demands more or less severe.  
 

 

 
Host institute: SLM (and cooperating institutes as KWRWater, VU) 

Country: Netherlands 

Starting date: to be decided 

SLM contact person: Sjoerd van der Zee (Sjoerd.vanderZee@WUR.NL)  
 

MSc thesis research 
Vegetation – topic 2  
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Helping the development of a hydro-
ecological model for semi-arid Brazilian 
caatinga forest structure and function 

 
 

 

This project will focus on the dry Caatinga vegetation of North East Brazil, which has suffered from scientific neglect, 
destruction, and lack of conservation attention, despite a high level of unique (endemic) plant species that are adapted to the 
region's severe and erratic droughts. Linking to a recently UK/Brazil funded research project, “Nordeste”, this project will 
help investigate how gradients in rainfall amount and variability combine with contrasting soil physical and chemical 
properties to influence the key structural and physiological properties of semi-arid vegetation.. 
The principle tool to be built upon will be a Soil-Vegetation-Atmosphere Transfer (SVAT) model [1-3], serving to describe 
the fluxes of radiation, heat, water vapour and CO2 between a multi-component Caatinga system (trees, shrubs, herbs, grass, 
succulents, bare soil) and the atmosphere. This modelling approach already requires a knowledge of above-ground 
vegetation characteristics, with this project adding below-ground competition for nutrients and water, and an above- and 
below-ground growth mode 
 Using a literature search and a mechanistic modelling approach the project will aim to: 

• Probe how caatinga above ground growth strategies link to below-ground root architecture and 
water/nutrient uptake  

• This will be achieved through appropriate simulations with the final bespoke numerical model of ecosystem 
carbon, heat and water exchanges. 

Literature 
(1) Wallace, J.S., Quarterly J. of the Royal Met. Soc, 1997, 123: 1885-1905; (2) Wallace, J. and A. Verhoef, Leaf 
Development and Canopy Growth, 2000: 204-250 (3) Verhoef, A. and S. Allen, Ecol. Mod., 2000. 127, 245-267; 
(4)Verhoef, A. and Egea, G., Agr. For. Meteorol., 2014, 191: 22-32.  
 

 Host institute: University of Reading (Anne Verhoef) 
Country: UK 

Starting date: to be agreed with partner, also internship 

SLM contact person: Klaas Metselaar (Klaas.metselaar@wur.nl)  
 

MSc thesis research 
Vegetation – topic 3 
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Floodplain hydrology 

 

 

Methodology: Detailed field (soil and water) modelling and model comparison 

Research question: 

Biodiversity of floodplain meadows is highly desirable, but difficult to achieve and keep, 
given nutrient and sediment loadings of rivers. Understanding the groundwater dynamics 
is one important part of the management of these systems. Within ongoing analyses of 
floodplain meadows in the UK and in the context of monitoring by remote sensing, we are 
looking for a student who is willing to do a study comparing different hydrological 
models. The study will be based on available datasets, and will focus on the soil physical 
parameterization.  
 
Literature: 
S. Punalekar A. Verhoef, et al. 2016. Characterization of a highly biodiverse floodplain 
meadow using hyperspectral remote sensing within a plant functional trait framework. 
Remote sensing 8:112 
 
Host institute: University of Reading (Anne Verhoef) 
Country: UK 

Starting date: to be agreed with partner, also internship 

SLM contact person: Klaas Metselaar (Klaas.metselaar@wur.nl)  

 

MSc thesis research 
Vegetation – topic 4  
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Palm distribution on Curacao: factors defining 

growth and occurrence 

 

Methodology:  

lab work, data analysis, mapping and measuring 

Research objective/question: 

Map the population structure of the only native palm species found on Curacao. This palm 
species is found only in the area of the Christoffel Park ,and only in the higher parts of 
the Christoffel Park (characterized by a single geological formation). These upper parts 
are characterized by higher humidity. Earlier work was done by Winkelman (1979). The 
question is why is this palm's distribution limited - grazing by feral goats, donkeys and 
deer? Or do other factors play a role (exposition, slope, soil pH or other soil 
characteristics)? This could be combined with germination tests on other species. On 
Carmabi we have two small greenhouses and a lab where experiments could be done 
with seeds of the other species (in due time will have to determine which tree species 
seeds are available). Also for MFN and Biology master students.  
 
Host institute: WUR in cooperation with Carmabi Curacao 
Country: Curacao 

Starting date: open 

SLM contact person: Klaas Metselaar (Klaas.metselaar@wur.nl)  

 

MSc thesis research 
Vegetation – topic 5  
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MSc thesis research 
Regional analysis – topic 1 
  

Preventing and remediating degradation of soils in 
Europe through land care: 

 
RECARE 

 

 

Project Description 
The main aim of RECARE is to develop effective prevention, remediation and restoration measures 
using an innovative trans-disciplinary approach, actively integrating and advancing knowledge of 
stakeholders and scientists in 17 Case Studies, covering a range of soil threats in different bio-
physical and socio-economic environments across Europe. 

Methodology 
Within these Case Study sites located all over Europe, the current state of degradation and 
conservation will be assessed using a new methodology, based on the WOCAT mapping procedure, 
• Impacts of degradation and conservation on soil functions and ecosystem services will be 

quantified in a harmonized, spatially explicit way, accounting for costs and benefits, and possible 
trade-offs, 

• Prevention, remediation and restoration measures selected and implemented by stakeholders in 
a participatory process will be evaluated regarding efficacy, and 

• The applicability and impact of these measures at the European level will be assessed using a 
new integrated bio-physical and socio-economic model, accounting for land use dynamics as a 
result of for instance economic development and policies. 

 Host institute: depending on country 

Country: 15 countries all over Europe 

Starting date: to be defined 

SLM contact person: Violette Geissen  (violette.geissen@wur.nl)  
 

 
 



 

Norway: Snowmelt, frozen soils and soil 
erosion 

 

 

Project Description 
The CATCHY project is an internal funded research project by Bioforsk, Ås, Norway, and focuses 
on the understanding of water pathway processes in small catchments in Norway. It uses a model 
that evaluates catchment discharge. Main aim of the project is to understand discharge processes 
to define small, local measures for reducing peak flow and soil loss. Within the project, a PhD 
study is ongoing where work from the MSc student can be linked. 
 
Depending on the interests of the student, and the time of the year, several research topics can 
be formulated, e.g.:  
- Soil erosion after spring snowmelt periods 
- Analyzes of soil and vegetation parameters during the growing season 
- Effectiveness of local soil conservation measures for erosion control 
- Modelling soil erosion, with focus on cold climate processes 
 
Research activities: 
Mix of fieldwork, laboratory and data analysis. Fieldwork could consist, depending on the research 
focus, of sampling and measurement of soil and vegetation characteristics, measurement of runoff 
and soil loss from small catchments and snow dynamics measurements. 
 

   
Host institute: Bioforsk Soil and Environment, Norway: Jannes Stolte 

Country: Norway 

Starting date: to be defined 

SLM contact person: Jantiene Baartman (tel: 0317-486131; e-mail: jantiene.baartman@wur.nl)  
 

MSc thesis research 
Regional analysis – topic 2 
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Effect of relative humidity on wind erosion 

 

Project Description 

Wind erosion of soil is an important process with local, regional, and global implications. A body of recent 

work suggests that the role of relative humidity (RH) in the air may be much more important than the soil 

moisture in determining the potential for soil wind erosion. This is in part because soil moisture is measured 

at some depth, usually a few centimeters below the surface whereas wind erosion is a process that occurs at 

the air/soil interface. Empirical laboratory measurements have demonstrated that high RH can suppress wind 

erosion, even in the complete absence of liquid water in the test soil.  

Methodology: Laboratory measurements for several different types of soils can improve our ability to relate 

RH to wind erosion potential. Tools available include a miniature wind tunnel-like device (PI-SWERL®), 

conditioning chambers with ability to vary RH, and sensors for measuring ambient and soil parameters. 

Research objective/question: There is a need to understand RH effects on wind erosion in different soils, 

timescales of response to changes in RH, and mechanism by which RH exerts control over wind erodibility. 

 Host institute: Desert Research Institute (www.dri.edu), Las Vegas office, Las Vegas, Nevada.  

Country: USA 

Starting date: To be defined 

SLM contact person: Michel Riksen (Michel.Riksen@wur.nl)  
 

MSc thesis research 
Regional analysis – topic 3  
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Spain: Sustainable land management, 
sediment dynamics and carbon fluxes 

 

 

In Spain, several ongoing research projects exist regarding sustainable land management 
(e.g. organic farming), carbon and nutrient fluxes and sediment dynamics. All research is 
focues in the semi-arid Mediterranean area of southeast Spain. Research topics can vary 
and are dependent on the student’s interests. Examples are an analysis and evaluation of 
the sustainable land use and management scenarios for sediment control and carbon 
sequestration, using multi-criteria analysis; Evaluation of nutrient mobilization by erosion 
under different management practices applied to organic rainfed crops; Effects on soil 
physical propertiesand implications for water conservation efficiency; Quantification of 
organic carbon pools and calculation of the carbon balance; effects of climate change and 
ecosystem services. 
 
Depending on the research focus, activities include field work, sampling, GIS database 
preparation and spatial analysis, modelling, laboratory analysis, interviews etc. There are 
always opportunities to participate in ongoing studies and group meetings. 
 
More info: www.cesam.ua.pt/teamsite 

Host institute: CEBAS-CSIC, Murcia (Carolina Boix-Fayos, Joris de Vente, Maria Martinez-Mena 

Country: Spain 

Starting date: to be determined 

SLM contact person: Jantiene Baartman (tel: 0317-486131; e-mail: jantiene.baartman@wur.nl)  
 

MSc thesis research 
Regional analysis – topic 4 
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Biochar soil management effects on soil 
moisture and temperature interactions 

 

Project Description 

Biochar is considered a pivotal tool to realise the C-sequestration objective of the 4/1000 
initiative. By improving soil organic carbon management, Portuguese soils can also adapt to 
Climate Change and improve resilience. Science needs to figure out how to use biochar to improve 
soil functions, in Mediterranean environments particularly how to improve soil water storage 
sustainably. 
 
Research questions 

Does biochar improve soil water storage, and if so, how? 
Does biochar increase soil temperature by lowering the albedo? 
Does increased bare soil evaporation counter increased solar radiation absorption, for soil heating? 
 
Methodology 

Fieldwork, laboratory work, and desk work. 

 
 
Host institute: University of Aveiro 

Country: Portugal 

Starting date: October 2018 

SLM contact person: Jantiene Baartman (0317-486131; jantiene.baartman@wur.nl)  
 

MSc thesis research 
Regional analysis – topic 5 
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Post-fire wind erosion in the coastal zone of 
north-central Portugal 

 

Host institute: esp team (espteam.web.ua.pt), CESAM, University of Aveiro,  

Country: Portugal 

Starting date: any time 

SLM contact person: Michel Riksen 

MSc thesis research 
Regional analysis – topic 6 

  

 

As widely known, 2017 was a particularly dramatic year in Portugal in terms of 
fatalities by wildfires. Also the total area burnt was exceptional in 2017, well-
exceeding those of the record years of 2003 and 2005. This included a very substantial 
part of the (sub-)littoral pine plantation areas that are being managed by the 
Portuguese Institute for Nature Conservation and Forestry (ICNF) and had originally 
been planted to control wind erosion and moving sand dunes, ranging from 50 to  90 
% in the various management units. One of the most heavily affected area is the so-
called Mata Nacional de Leiria, which comprises some 11.000 ha that started to be 
planted with pine back in the 13th century and, as such, has a particular emblematic 
social-cultural value in Portugal.     
The ICNF invited the Portuguese scientific community to assist with the planning and 
monitoring of the recovery of the burnt (sub-)littoral pine plantations. The ESP team 
has assumed a coordinating role on assessing the risk of erosion by water and 
especially wind, proposing measures to mitigate these risks, and monitoring erosion 
processes and the effectiveness of the implemented soil conservation measures.  
The envisaged MSc thesis study focuses on measuring wind erosion in the most 
vulnerable burnt areas (see picture on the right, showing a pine stand that had been 
logged shortly before the wildfire), by designing and setting-up a field experiment 
and collecting data and samples through regular field trips. However, it could also 
include a wind erosion risk modelling component.      



 

Soil erosion characterization in rainfed 
cropping systems in SE Spain:  

main erosion processes and rates 
 

 

Project Description 

The objective is to identify and characterize the main erosion processes taking place in a large 

agricultural property of extensive rain fed cereals in NW Murcia. With that purpose a combination 

methodology of (i) field evaluation of main erosion processes and estimation of erosion rates 

directly in the field and (ii) identification of main erosion processes through cartographic analysis 

of areal photographs will be used. The expected results will identify the main erosion processes 

and rates in relation to agricultural management of the property and will advise over potential soil 

conservation measures. 

 

Methodology 

Fieldwork, Aerial Photo interpretation / GIS 
 

Host institute: CEBAS-CSIC, Spanish Research Council – Soil and Water Conservation Group 

Country: Spain 

Starting date: to be determined 

SLM contact person: Jantiene Baartman (0317-486131; jantiene.baartman@wur.nl) 
 

MSc thesis research 
Regional analysis – topic 7 

 
 

 



 

Nutrient losses by soil erosion processes in 

rainfed cropping systems in SE Spain 

 

Project Description 

The objective is to estimate losses of nutrients due to soil erosion processes and evaluate their 

economic significance. Source-soils and sink areas of sediments related to the main erosion 

processes will be identified and sampled. Main nutrients of soil and sediments will be analized in 

the laboratory and nutrient losses related to soil erosion processes will be estimated. Potentially 

the economic losses related to soil nutrient losses could be estimated. This thesis topic is related 

to another MSc thesis topic in Spain on characterization of soil erosion processes and rates in 

rainfed cropping systems in SE Spain. 

 

Methodology 

Fieldwork, laboratory work 
 

Host institute: CEBAS-CSIC, Spanish Research Council – Soil and Water Conservation Group 

Country: Spain 

Starting date: to be determined 

SLM contact person: Jantiene Baartman (0317-486131; jantiene.baartman@wur.nl) 
 

MSc thesis research 
Regional analysis – topic 8 

 
 

 



 

 
Modelling post-fire hydrological  

and erosive response  

 

Project Description 

Runoff and erosion often increases after (wild)fire has (partly) removed the vegetation. This 
project requires the application of several models to estimate post-fire runoff and erosion in a 
recently burned area. These estimations will make use of field data collected by the student. 
 
Research questions 

Which model performs better estimating post-fire hydrological response? 
After adapting these models to post-fire conditions, is it possible to use them as a post-fire 
management tool? 
 
Methodology 

Participation in fieldwork campaigns taking place in recently burned areas, for model input collection. 
Application of several models to post-fire environments (e.g. RUSLE, MMF, PESERA, LISEM, etc), 
considering calibration and validation with field data. 
 

Host institute: University of Aveiro 

Country: Portugal 

Starting date: to be determined 

SLM contact person: Jantiene Baartman (0317-486131; jantiene.baartman@wur.nl) 
 

MSc thesis research 
Regional analysis – topic 9 

 
 

 



 

 
Soil footprint: Linkages between soil threats 

and economic development 

 

Project Description 

Soil is one of the Earth’s basic and highly critical resources. It is fundamental to the discussion of 

the future for water, food and energy to support an increasing global population. Degradation and 

land use sustainability hides a range of complex, often nonlinear, biophysical interactions with 

feedbacks, interwoven with human society and the socioeconomic system which often drives our 

attitudes toward, and the management and exploitation of, our environment.  Soils underpin 

multiple sustainable development goals. However, up to now soil is still awaiting a footprint 

concept to be developed. 

In this project we will start with looking at a national scale assessment for each country and look 

at soil degradation, erosion, carbon, and any other soil changes for which data are available. Then 

compare this to the forestry and farming production both internal use and exports. 

 

Host institute: Wageningen University 

Country: Netherlands 

Starting date: as soon as possible 

SLM contact person: Martine van der Ploeg (martine.vanderploeg@wur.nl) 
 

MSc thesis research 
Regional analysis – topic 10 
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