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The process of modeling

Increasing need for curriculum in reactive transport modeling

Maher and Meyer 2019



The question and conceptualization part



The computer calculations part:



Modeling Abilities

Conceptualized and developed by J. Druhan, K. Maher, A. Navarre-Sitchler (NSF Award Number 1935321)
RCN: Community-based educational infrastructure for numerical simulation in the Earth Sciences: a reactive transport use case



Sketching is an important part of the thinking and design process

 Relationships, boundaries, inputs, outputs

https://www.northstarmonthly.com/features/the-water-under-our-feet/article_33335764-3313-11eb-b7b9-cba7627aa838.html



A good numerical model starts with a good conceptual model!

Inputs, outputs, internal processes, boundary conditions, initial conditions

Li et al., 2017





But what about all the other stuff?









The process does not just 
move around the circle 
smoothly and in one direction.





We asked an experienced modeler to sketch the process of modeling……
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We learned something!!!

We asked an experienced modeler to sketch the process of modeling……



Two things in the workshop schedule: 

1. Working through individual 
models from conceptualization to 
getting something running. 

2. Exercises built to introduce 
and practice modeling abilities.
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Draw a conceptual model of your system

Include:

Boundaries and boundary conditions – open, closed, isolated

System properties – porosity, permeability, pressure, temperature, chemistry, mineralogy 

Inputs – mass flux, concentrations, gases?

Processes inside the system – reactions, diffusion, advection, dispersion

Different parts of the system with different properties and their relationships

Think of a question you want to ask of this model – does this conceptual model have the right information to answer that 

question? 

A place anyone can start:



Computational 
Hydrology

Geological 
systems

Numerical Methods

Hydrology

Fluid/Rock 
interactions

Geochemistry

Geomodeling

Anomalous 
transport

Adoption and training

Anyone?

What is the fundamental 
disciplinary curriculum need?



2025 Reactive Transport Summer Institute
June 1-6 at Centre Paul-Langevin, Ile de Oleron, France

Lead instructors: Jenny Druhan, Kate Maher, Alexis Navarre-Sitchler

Learn key skills needed to create, apply, and 
interpret reactive transport models and build a 
network of colleagues in the modeling 
community. A background in hydrology 
and geochemistry is required, 
and some experience 
modeling is beneficial.  

Introduction to RTM

    Basics of RTM: advection, diffusion, reaction
    Redox driven nutrient cycling
    Mineral dissolution kinetics

    Cation exchange and surface complexation

Participants will be responsible for the cost of travel to Ile de 

Oleron. During the workshop, lodging and meals for all 
participants will be provided by NSF award 1935321.

Advanced topics

     Dimensionality and heterogeneity
     Sensitivity Analyses
     And more!

apply 
here!



Reactive Transport “office 
hours” at conferences.

Online course modules on 
fundamental disciplinary 

knowledge.

Continue this training 
under a new funding and 

logistics model.
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