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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

Ozone processes

Icons by Flaticon → Betancourt et al. 2021

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


OUTLINE
Explainable machine learning for ozone research
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➢ AQ-Bench dataset

➢ Explaining and improving faulty predictions

➢ Ozone mapping on the global domain



AQ-BENCH DATASET
A benchmark dataset for machine learning on global ozone metrics
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→ Betancourt et al. 2021

https://doi.org/10.5194/essd-13-3013-2021
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➢ AQ-Bench dataset

➢ Explaining and improving faulty predictions

➢ Ozone mapping on the global domain



NEURAL NETWORK AND RANDOM FOREST
Test evaluation metrics are fine, but why are some test predictions biased?
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Neural network, R2=0.49
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Random Forest, R2=0.53
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Geographical space
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Feature space



NEAREST NEIGHBORS IN LATENT SPACE

Random forest activations
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Neural network activations

test

training

test

training



EXPLAINING INACCURATE PREDICTIONS
By combining latent space neighbors and feature space
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GLOBAL DOMAIN: WHAT CAN WE LEARN FROM THIS?
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New station (neural network)
New station (random forest)
New station (both models)

→ Stadtler et al. 2021

https://doi.org/10.3390/make4010008
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➢ AQ-Bench dataset

➢ Explaining and improving faulty predictions

➢ Ozone mapping across the global domain



GLOBAL OZONE MAPPING
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High-resolution geospatial data
(different sources)

Explainable
Machine Learning

Trusted global map of ozone statistics

Global ozone measurements of
the AQ-Bench dataset

Can we apply the trained models everywhere?

→ Betancourt et al. 2021

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


FEATURE SPACE

“Area of Applicability” method, Meyer et Pebesma (2021)
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(from gridded data)



GLOBAL DOMAIN
Where can we map ozone with high confidence?
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Average ozone 2010-2014 Area of applicability → Betancourt et al. 2022

https://doi.org/10.5194/gmd-2022-2


CONCLUSION
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Investigating the latent space and feature space of

geospatial machine learning models can lead to

new insights in the global domain.
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