
___________________________________________________________________________ 

Master’s Thesis Internships Available in Modelling the Soil Microbial Loop and 
Biogeochemical Cycles in Agricultural Soils 

___________________________________________________________________________ 

(Maximum of 2 positions available) 

Project Description: 

The selected candidate(s) will work on the conceptual and mathematical 
modelling of the soil microbial loop and its associated biogeochemical cycles in 
agricultural systems. 

This project is embedded in the ongoing development of pySTICS, a Python open-
source implementation of the STICS crop model that has recently been recoded 
and further developed at Gembloux Agro-Bio Tech (University of Liège). While 
pySTICS simulates crop growth and soil–plant interactions, the representation of 
microbial processes and associated biogeochemical cycles remains limited. 

The objective of this internship is to improve and refine the model by strengthening 
the integration of soil microbial dynamics and nutrient cycling processes (notably 
carbon and nitrogen cycles), thereby enhancing the biological consistency and 
predictive performance of the modelling framework. 

 

Main tasks include: 

• Conducting a literature review on the soil microbial loop and understanding 
its functioning, as well as the related biogeochemical cycles. 

• Proposing a comprehensive conceptual framework of the soil microbial 
loop and associated biogeochemical cycles. 

• Investigating existing models from the scientific literature related to soil 
microbial loop modelling, identifying their level of complexity, strengths and 
weaknesses, and degree of integrability into pySTICS. 

• Proposing, adapting, or integrating appropriate mathematical formulations. 

• Adapting existing code or developing new modelling components in Python 
within the pySTICS framework. 

• Testing, evaluating, and improving the model performance. 

 



Required Skills and Competencies : 

• Strong skills in modelling and Python programming 

• Competencies in bioinformatics 

• Good understanding of mathematical equations and dynamic systems 

• Strong conceptual thinking abilities 

• Strong writing and organizational skills 

• Ability to work independently 

 

Additional Assets : 

Background or strong interest and knowledge in microbiology and/or 
biogeochemistry. 

 

Practical Information: 

Application: Motivation letter, CV (including previous experience), and current 
academic ranking. 
Starting date: Flexible in 2026 (Master 1, Master 2, or final thesis internship). 
Compensation: Unpaid internship. 
Location: Gembloux Agro-Bio Tech, University of Liège (Belgium). On-site 
presence is preferred; partial remote work may be possible upon supervisor 
approval. 
Thesis language: French or English. 
Contact: roxane.dhommee@uliege.be, roxane.bruhwyler@uliege.be, 
caroline.declerck@uliege.be (please include in CC), and f.lebeau@uliege.be 
(please include in CC). 
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