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The root cause: cal/val requires more accurate RTMs

• Modern instruments can reach an 
accuracy of 2-3% and better

• We use RTMs as part of the 
calibration process in many cases

• Depending on the one you pick, you 
won’t get the same result

• Even if you set up the same simulation

• Uncertainty can go up to 3-4%

• Attributable to many different factors; an 
important driver is the atmospheric 
molecular absorption modelling (usage 
of standard profiles, without accounting 
for molecular concentration changes)
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Govaerts (2019), work order for 

Eradiate Development Phase 1

https://www.eradiate.eu/resources/docs/reports/report-assessment_calibration_libya4-2.3-20191007.pdf
https://www.eradiate.eu/site/post/20191210-rtm_accuracy/


The root cause: cal/val requires more accurate RTMs

• Most RTMs currently used for 
cal/val applications assume a 
plane-parallel geometry with a flat 
surface

• Earth is not flat!

• It has relief and objects at its surface
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λ = 550 nm



This is why we started building Eradiate
But how do we build such a model?



Atmospheric modelling

• Correlated k-distribution 
method

• Very common (flexible, 
simple, reasonably accurate) 
⇒ easy to compare to other 
RTMs

• Support of detailed 
thermophysical profiles

• Standard profiles (AFGL 
1986)

• Molecular concentration 
rescaling

• Fully customizable profiles 
(arbitrary input, e.g. CAMS 
data)
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3D surface modelling

• Vegetation: detailed plant modelling

• Relief: support for digital elevation 
models

• Planetary curvature: spherical-shell 
geometry

• Arbitrary complexity 
⇒ Monte Carlo ray tracing is the way
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Breaking walls between communities

• RT modelling is done by compartmentalized 
subcommunities
⇒ many models, generally with a specific focus
⇒ highly accurate modelling requires 
convergence

• Very impressive work on software infrastructure 
by computer graphics community
⇒ import technology from there
⇒ Eradiate’s radiometric kernel is rendering 
software

• Modular architecture: easy to add new 
components without knowing/breaking everything
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Beyond physics: Software engineering



It’s cal/val: traceability matters

• Data traceability: explain where 
shipped data comes from

• Algorithm transparency: it’s fully 
open-source
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We want to trust it

• Regular and systematic testing
• Unit tests for individual components

• Larger use case-based system tests

• Benchmarking
• RAMI series (ROMC / RAMI-V / RAMI4ATM)

• Extension to more relevant benchmarks (e.g.
IPRT)

27/09/2023 CEOS WGCV IVOS 35 10



Usability in mind

Highly customizable input

• NetCDF-centric workflow

• Easy to bring your own 
data

Python API

• Interactive usage 
⇒ Jupyter notebooks

• Scriptable 
⇒ write you own app

Smooth learning curve

• Thorough documentation

• Progressive tutorials



It’s built for the community

• Open-source (LGPL) hosted on GitHub

• Contributions welcome
• Request features or datasets

• Issue/bug reports

• Improvements and fixes to documentation 
/ code

• Additional data

• A problem? Come and open a 
discussion!
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Visit eradiate.eu

Follow us on GitHub github.com/eradiate/eradiate

Subscribe to our newsletter

Libya-4 DTM with nonabsorbing atmosphere

Built with support from

https://github.com/eradiate/eradiate
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