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Models are valuable 
tools to help 
decision makers gain 
deeper insights into 
their system (e.g 
land)
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• Understanding a system 
takes time and real-
world experimentation

• Models allow for rapid 
exploration of countless 
scenarios and conditions
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How can we understand models 
if we do not have the necessary  
technical knowledge?
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Let’s rephrase the question… 
How can we understand models 
that look like a black box to us?

Model Inputs

Model Outputs



Did you learn to ride a bike by reading a manual?





How can we understand models that look like a 
black box to us?

Learning through interaction or learning by doing

Note: This is not new… in machine learning (black-box models) they call it 
interactive machine learning (IML)



“the characteristics of the Notebooks (literate programming and step-
by-step structure) combined with visual interactivity do enhance 
learning” (Peñuela et al. 2021)
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What is
Jupyter Notebooks?
 Single document that combines:

▪ Text with explanations, pictures, 
diagrams, videos… in a non-
technical language and with 
analogies

▪ Executable Python code that is easy 
to read by users with limited 
coding skills

▪ Figures



 Single document that combines:

▪ Text with explanations, pictures, 
diagrams, videos… in a non-
technical language and with 
analogies

▪ Executable Python code that is easy 
to read by users with limited 
coding skills

▪ Interactive figures

Notebooks



Notebooks

 Single document that combines:

▪ Text with explanations, pictures, 
diagrams, videos… in a non-
technical language and with 
analogies

▪ Executable Python code that is easy 
to read by users with limited 
coding skills

▪ Interactive figures



 Reactive figures + intuitive 
elements

 To make the Notebooks more 
user-friendly

 No need to deal with code

 To facilitate the exploration of 
model behaviour and results

 To facilitate the 
communication of technical 
concepts

integrates
interactive visualization
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Accessible and 
useful to a wide 
range of users
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Trusting-by-modelling

Start Test Explore

 Modelling terminology

 Model assumptions, limitations, 
uncertainties…

 First steps: fill sinks, flow 
accumulation, watershed 
delineation…

 Calibration and validation procedures

 Soil sampling optimization

 Reconstruction of soil erosion history

 Interpolation of spatial data

 Sensitivity analysis

 Uncertainty analysis…

 Future scenarios (climate, land use)

 Bias correction procedures

 Impacts

 Effectiveness of mitigation strategies

 Dynamic sensitivity analysis…

iMPACT-erosion.github.io
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