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Introduction to ecological modelling
Project "Cooperation between universities to promote doctoral studies" is co-funded by the European Union
[image: ]Date & Venue
Date: 10 - 14 November 2025
Venue: Estonian University of Life Sciences, Kreutzwaldi 5, Tartu (room 0A5)
Lectures: 
Dr. Rafael Marcé - Research Scientist at the Blanes Centre for Advanced Studies 
Dr. Biel Obrador - Associate Professor at the University of Barcelona


Learning objectives
· Acquire the basic concepts of system dynamics and mathematical models
· Be able to conceptualize ecological processes and to formulate them mathematically
· Perform qualitative and quantitative analysis of mathematical models
· Be able to build a model and perform a simulation by numerical integration
· Develop a critical perspective on the use of dynamic modelling in Ecology and Environmental Sciences
Contents
1. Introduction to dynamic systems and dynamic modelling in Ecology
Models and purpose of models. Types of models. Use of dynamic models in Ecology. Qualitative and quantitative system analysis. Equilibrium points and stability. Analytical and numerical methods for model solutions. Euler numerical integration.
2. Building ecological models
Modelling procedure. Selection of model scale, complexity and structure. Mechanistic vs empirical approaches. System conceptualization. Mathematical formulation of ecological processes. Computer implementation. Simulation software and programming languages.
3. Refining ecological models
Analysis of model outputs – verification and sensitivity analysis. Evaluation of model performance. Parameter values. Data needs to fit dynamic models to observed data. Model parameterization. Model validation. Model selection techniques.
	
	
4. Case studies, advanced models and specific modelling approaches
TBD (ideas: advanced calibration techniques, reporting model uncertainty) 

GENERAL INFORMATION
• Course is free for maximum 20 doctoral students from Estonian universities. 
• Participating in all days it is possible to get 2ECTS credit points.
• The course includes refreshments and lunch and we have some funding for bed & breakfast type of accommodation for the students outside of Tartu.

COURSE TIMES:
• Monday-Friday: 09.00am to 13.00pm.

PRE-REQUIRED KNOWLEDGE:
Basic statistics (e.g. mean, variance, normality). Basic R knowledge is required, but you will learn R ‘on the fly’. 

RECOMMENDED LITERATURE:
Canham, C., Cole, J. & Lauenroth, W. 2003. Models in ecosystem science. Princeton university press. Princeton. 476pp.
Dietze, M. 2017. Ecological forecasting. Princeton University Press. 288pp.
Ellner, S. & Guckenheimer, J. 2006. Dynamic models in biology. Princeton university press. Princeton. 352pp.
Haefner, J. 2005. Modeling biological systems: principles and applications. Springer. New york. 475 pp.
Jorgensen, S. & Bendoricchio, G. 2001. Fundamentals of ecological modelling. Elsevier. Amsterdam. 530pp.
Soetaert, K & Herman, P. 2009. A practical guide to ecological modelling. Using r as a simulation platform. Springer. New york. 372pp.

GENERAL
• You will work with our university PCs in the computer classroom, so your own laptop is not required
[image: ]Register online (or use the QR code in this page), until 5th of November 2025! 

For more information, please turn to 
Dr. Alo Laas 
alo.laas@emu.ee
+372 556 71093
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