
 

 

Master Thesis Topic 

 “Short-term spatial variability of suspended sediment characteristics and 
chemistry in the Rhine river.” 

 

Starting date: As soon as possible (latest May 2022) 

Location: Federal Institute of Hydrology (BfG), Koblenz, Germany. 

Contact & supervision:  

Simon Terweh – Federal Institute of Hydrology (terweh@bafg.de) 

Dr. Renee van Dongen – International Centre for Water Resources and Global Change 

(ICWRGC) (vandongen@bafg.de) 

 

Topic description 

Fine mineral and organic matter are transported in suspension from their sources to the ocean by 

rivers. These suspended solids carry bound contaminants and nutrients and, therefore, affect 

river morphodynamics as well as water quality and ecosystem functioning. The transport of 

suspended solids shows considerable temporal and spatial variations, which complicates the 

accurate monitoring of these substances. To date, it is poorly understood how turbulence-driven 

temporal variations in suspended sediment concentrations and characteristics relate to the 

mineral-bound sediment chemistry.  

As a collaborative project between the International Centre for Water Resources and Global 

Change (ICWRGC) and the German Federal Institute of Hydrology (BfG) the URSACHEN-project 

investigates these spatial and temporal variations in suspended solid concentrations and 

chemical composition and derives the consequences for uncertainties in river load estimations. 

As part of this MSc. thesis project, the short-term temporal variations in sediment characteristics 

(grain size & organic fraction) and chemistry will be investigated. The project will focus on water 

samples that have been collected in 15-seconds intervals at three locations along the Rhine river, 

for different river discharge stages (low-, middle-, and high discharge). During most of these 

sampling campaigns additional environmental data has been collected with turbulence- and 

multiparameter (EC, O2-content, pH, redox potential, turbidity) sensors. The collected water 

samples have already been analysed on suspended sediment concentrations and the 

concentrations ca. 65 chemical elements. Additional sediment characteristics (grain size 

distribution and organic fraction) should be analysed by the MSc. student in the laboratory. Finally, 

all data should be combined and investigated to answer the following research questions: 

1. How do the short-term temporal variations in suspended sediment characteristics and 

chemistry differ at the different locations in the Rhine river and for different river discharge 

stages? 

2. Which relationships between suspended sediment characteristics (grain size and organic 

fraction) and chemistry can be found? 
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3. How are these temporal variations in suspended sediment characteristics (grain size & 

organic fraction) and chemistry related to environmental conditions such as: discharge, 

turbulence, electric conductivity, O2-content, pH, redox potential and turbidity? 

 

The following tasks need to be addressed in the thesis: 

1. Literature research about temporal variations in suspended sediment transport and the 

relationship between suspended sediment characteristics and chemistry. 

2. Conducting laboratory work in a sediment laboratory. 

3. Statistical analysis of all available data in R, Python or MATLAB. 

4. Write a MSc. thesis report. 

 

Required skills/background: 

• Study background in geosciences (hydrology, geography) or chemistry (environmental 

chemistry). 

• Interest in conducting laboratory work in a sediment laboratory. 

• Affinity with statistical data analysis; preferentially in R, Python or MATLAB. 

• Interest in working with large datasets. 

 
Application: 
If you’re interested in this MSc. Thesis please write an email to Simon Terweh 
(terweh@bafg.de) and Dr. Renee van Dongen (vandongen@bafg.de). Include the following 
document in your application: 

 

• Motivation letter 

• Curriculum Vitae 

• Transcript of records Bachelor degree 

• (Preliminary) transcript of records Master degree 

• Examination regulations (German: Prüfungsordnung) of Master degree, which states the 

typical duration of a MSc. Thesis project. 
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