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 Ozone – a toxic trace gas

 Ozone mapping with machine learning

 Explainable Machine Learning

 The ozone map



THE EARTH’S ATMOSPHERE
Pollutants and trace gases make a difference!
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The Earth’s atmosphere Air pollution → Images by Pixabay

https://pixabay.com/


TROPOSPHERIC OZONE
A toxic greenhouse gas
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Lung damage
→ Global Burden of Disease Study 2017

Short lived climate forcer
→ IPCC, 2018

Vegetation damage
→ Emberson et al, 2018

→ Betancourt et al. 2021

c.betancourt@fz-juelich.de

→ Icons by FlaticonOzone impacts Ozone processes

https://doi.org/10.1016/S0140-6736(18)32225-6
https://www.ipcc.ch/site/assets/uploads/2018/03/TAR-04.pdf
https://doi.org/10.1016/j.eja.2018.06.002
https://doi.org/10.5194/essd-13-3013-2021
https://www.flaticon.com/
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WHAT IS MAPPING?
From irregularly placed measurements to gridded data
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Ozone measurements Ozone mapping



THE BENEFITS OF MACHINE LEARNING
AQ-Bench dataset 
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→ Betancourt et al. 2021

https://doi.org/10.5194/essd-13-3013-2021


OZONE MAPPING
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High-resolution geospatial data

Explainable
Machine Learning

Global map of ozone statistics

Global ozone measurements

Ozone average values 2010-2014

Mapped ozone average values

Altitude



WHAT DO WE WANT TO EXPLAIN?

c.betancourt@fz-juelich.de Page 9

Ozone average values by our model

Random Forest, R2=53.0%
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GLOBAL GENERALIZABILITY
Cross validation (CV) on different spatial scales
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RMSE = 4 ppb 4 ppb < RMSE < ~ 5 ppb



APPLICABILITY
A look at the feature space            (method by Meyer et Pebesma, 2021)
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COMBINING THE FINDINGS
Generalizability and applicability
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THE FINAL MAP
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→ Betancourt et al. 2022

https://doi.org/10.5194/gmd-15-4331-2022


 Use of geospatial data for data driven approach

 Explainable machine learning makes map trustworthy

CONCLUSIONS
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 Method is suitable for other ecological variables

 Dynamical mapping, with transformers

FUTURE RESEARCH



 Use of geospatial data for data driven approach

 Explainable machine learning makes map trustworthy

CONCLUSIONS
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 Method is suitable for other ecological variables

 Dynamical mapping, with transformers

FUTURE RESEARCH
→ Adobe stock image

Thanks for listening!
Enjoy the Christmas season.

https://stock.adobe.com/
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