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Data alone will not protect the environment. 

Understanding them will.
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https://pbs.twimg.com/media/DfJLgtZUEAAv6yt.jpg



4BMUKN | UBA | KI-Lab

Data-rich but information-poor?
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Said et al., 2026: Machine learning for water quality management: a systematic review of prediction models, data challenges, and future directions
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Publications in AI-based Environmental Data Analysis 
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Alotaibi & Nassif, 2024: Artificial intelligence in environmental monitoring: in-depth analysis 
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Emerging AI methods can 
unlock new data sources.
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https://svs.gsfc.nasa.gov/30602/

Montreal 
protocol
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SO
2

ChatGPT, https://ourworldindata.org
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Environmental policies 
do have an effect. 



13BMUKN | UBA | KI-Lab

NO2
Lockdown

EEA Report: Air quality in Europe



14BMUKN | UBA | KI-LabAxel Eggert / Umweltbundesamt  
https://www.nachrichtenleicht.de/neun-euro-ticket-bundestag-100.html

https://www.bbc.com/news/health-52183295



15BMUKN | UBA | KI-Lab

Influences on air quality: 

• background concentration

• chemical processes 

• weather conditions 

• …

https://www.umweltbundesamt.de/en/data/air/air-data (May 2023)

https://www.umweltbundesamt.de/en/data/air/air-data
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Prediction of air quality during the covid pandemic

Model: 
Random forest

observed concentration

prediction 
(without external effect)
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Data Science helps to quantify 
effects of political decisions.
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https://www.linkedin.com/pulse/garbage-out-gigo-why-input-quality-determines-success-lewin-wanzer-sznee
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Data quality assessment 
in wastewater surveillance

Kletr / Fotolia.com
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Wastewater-based Epidemiology

BMUKN | UBA | KI-LabSource: https://robert-koch-institut.github.io/Abwassersurveillance_AMELAG_-_Wochenbericht/#/
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Project AMELAG

169 participating WWTPs 
2022-2024
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Challenges 

• operational costs

• inconsistent data quality 
between different wastewater 
treatment plants / laboratories

⟶ Which locations are really 
      worth sampling?
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Mean absolute error from LOESS* curve

low MAE

high MAE
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*Locally Estimated 
Scatterplot Smoothing
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Principal Component Analysis (PCA)

BMUKN | UBA | KI-LabSource: ChatGPT; Saravia et al. 2024
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Principal Component Analysis (PCA)

Source: https://www.scaler.com/topics/nlp/what-is-pca/ BMUKN | UBA | KI-Lab

PC 1
PC 2
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Results: heatmap of Data Quality Indicators
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Understanding data means 
understanding their quality. 
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Data alone will not protect the environment. 

Understanding them will.
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may.
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data dropping
delete incomplete 

rows

data imputation

single imputation
fill gaps with 
other value

univariate multivariate

multiple imputation
fill gaps & 

include uncertainties
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Title
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36BMUKN | UBA | KI-Lab

Understand your data gaps 
to understand your data. 
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