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Why Monitor Steel Plant CO Emissions?

https://www.rivm.nl/en/news/direct-link-between-tata-steel-emissions-nuisance-and-risk-of-diseasehttps://www.greenpeace.org/static/planet4-netherlands-stateless/2023/06/02da42ee-gp0stw08u.jpg
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Global Monitoring of Steel Plant Pollution with TROPOMI

* 180 Included 
* To be included

source: https://globalenergymonitor.org/
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TROPOMI Tracks Industrial CO Plumes from Space

https://www.reuters.com/sustainability/environmental-activists-protest-dutch-tata-steel-plant-2023-06-24/

CO from Ukraine Steel Plants

Fe2O3+3CO→2Fe+3CO2
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Adapting APE for Industrial CO Monitoring

Plume 
Detection

Emission 
Estimation

Data
Distribution

TROPOM CO L2Steel Plant 
Locations

ECMWF wind 
fields HTTP interface

Goudar et al. (2023)

https://sronape.users.eart
hengine.app/view/plumes

https://gmd.copernicus.org/articles/16/4835/2023/
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AI Boosts Plume Detection Performance

100%

+96% +88%

+136%

+75%

Bronstring et al. (2023)
training dataset: https://zenodo.org/records/14604467

https://resolver.tudelft.nl/55f0e24d-a0c3-4240-9c35-ddef368ea278
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CO and NO₂ Emissions from Steel Plants are Consistent

Fri 14:30 | C.02.04 | Talk: TANGO - Man-made emissions under a magnifying glass (Z. de Groot, J. Landgraf)
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Mariupol Emissions Drop After War Onset
24.2.2022 

(Start of Russian Invasion)
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CO Emissions of Mariupol before the war in Ukraine:
Fitting a Skewed Distribution Function to Emission Data
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CO Emissions of Mariupol before the war in Ukraine:
Distribution of Errors on the Emissions induced by L2 Noise
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CO Emissions of Mariupol before the war in Ukraine:
Emission Distribution from Steel Plant Operations

Mode = 6 kg/s
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Mariupol:

6 kg/s                          0 kg/s

Kryvyi Rih:

6 kg/s                          4 kg/s    

Kamianske:

5 kg/s                          4 kg/s      

Impact of War on Ukrainian Steel Plant CO Emissions:
Before and After the Russian Invasion

-33%

-20%

-100%

(manuscript in preparation)
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Steel and Sustainability: Can the Steel Industry Go Green?

https://www.bharatsteels.in/blog/the-rise-of-green-steel-revolutionizing-the-industry-for-a-sustainable-future/

Fe2O3+3CO→2Fe+3CO2

Fe2O3+3H2→2Fe+3H2O
vs.
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New from TROPOMI: HDO/H₂O Pre-Operational Product

data download

https://data-portal.s5p-pal.com/products/hdo-s.html
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TROPOMI HDO/H₂O Observations Reveal Evapotranspiration Patterns

https://fruitgrowers.com/why-understanding-evapotranspiration-is-crucial-to-growers/

δD = 0 ‰

H2O evaporates more 
easily than HDO

δD = -87 ‰

HDO is 
preferentially removed by 

precipitation
δD = -128 ‰
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Predicting Evapotranspiration from TROPOMI HDO/H₂O Using AI:
Temporal Convolutional Network (TCN) 

2023

TROPOMI:

2023

ERA5:

2023

Alvarez-Miranda to be published
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Summary & Next Steps

• TROPOMI CO enables daily, high-res monitoring of industrial pollution plumes.

• The APE framework, built for wildfires, now supports steel plant emissions.

• AI detection outperforms thresholding in plume identification.

• Case studies reveal trends and impacts of the war in Ukraine.

• CO and NO₂ plumes show strong spatial and temporal agreement.

• TROPOMI HDO/H₂O enables new applications in water and ET studies.

Laura Hedien via Getty Images
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