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Programme* (CEST time zone)
Week 1 (20-23 September 2021)
Monday 20
10:00-11:00

Welcome and
introduction to
week 1

11:00-12:00

Basics of flow
modelling in
porous media

12:00-13:00

Break

13:00-15:00

Practice

Tuesday 21
Wednesday 22
Key concepts of
Transport in
solute
heterogeneous
transport
media
modelling
Key concepts of
Transport in
solute
heterogeneous
transport
media
modelling
Break
break
Practice

Thursday 23
Stochastic
modelling and
risk
assessment
Stochastic
modelling and
risk
assessment
Break

Practice

Practice

Wednesday 29

Thursday 30

Application of
RTM: Case
study 1

Application of
RTM : Case
study 2

break

break

Practice

Practice

Week 2 (27-30 September 2021)

9:00-10:00

10:00-11:00
11:00-12:00
12:00-14:00

Monday 27
Tuesday 28
Welcome and
introduction to
week 2
Principles of
multicomponent
Basics of
RTM
reactive
transport
modelling
Break
Break
Practice

Practice

*The organizers reserve the right to make minor changes in the program.

The practice will be carried out using a public-domain Windows-based software.

Course content *
Week 1: Flow and conservative transport modelling
Day 1 - Basics of flow modelling in porous media
•
•
•

Overview of the concepts of aquifers, hydraulic gradient, Darcy’s law and hydraulic
conductivity, flow conservation and the flow equation, concept of storativity and aquifer tests.
Overview of mathematical models for the solution of the flow equation.
Examples of analytical and numerical methods.

Day 2- Key concepts of solute transport modelling
•
•
•
•

Overview of the concepts of advection, diffusion and dispersion
The concept of mass conservation and the solute transport equation
Mathematical models for the solution of the transport equation.
Examples of approaches that can be used to solve for the equation, analytical and numerical
codes and some applications at different spatial scales.

Day 3 - Transport in heterogeneous media (Daniele Pedretti)
•
•
•

Effects of different geological structures of fluid flow
Methods to reproduce solute transport heterogeneity
Use of upscaling models to effectively reproduce solute transport in heterogeneous media

Day 4 - Stochastic modelling and risk assessment (Daniel Fernandez-Garcia)
•
•
•
•

Basics of stochastic modelling in hydrogeology
Approaches and application on groundwaters
Use of stochastic modelling for solute transport modelling
Risk assessment and typical applications involving stochastic modelling

Week 2: Reactive transport modelling
Day 1 - Basics of reactive transport modelling
•
•

•
•

Overview of the key concepts of reactive transport modelling
Overview of different geochemical processes (e.g., aqueous complexation/speciation, acid-base
reactions, redox reactions, ion exchange, surface complexation, mineral
dissolution/precipitation, redox reactions)
Fundamentals of mathematical and numerical formulation for chemical reactions
Overview of coupling techniques between transport and chemical reactions

Day 2 - Principles of multicomponent reactive transport modelling
Key multicomponent reactive transport principles
•
•
•

Brief introduction to PHREEQC keywords, datablocks, and input files
Introduction to multicomponent diffusion
Effects of charge interactions and uphill diffusion

Day 3 and Day 4– Applications of multicomponent reactive transport modelling
•
•

Case study 1: Quantifying groundwater quality impacts associated with managed aquifer
recharge
Case Study 2: Modelling the fate of arsenic across multiple length and time scales

* The organizers reserve the right to make changes regarding the topic and exercises in the program.

