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I Why Monitor Steel Plant CO Emissions?
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Global Monitoring of Steel Plant Pollution with TROPOMI|
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TROPOMI Tracks Industrial CO Plumes from Space
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Adapting APE for Industrial CO Monitoring

Plume Emission Data
Detection Estimation Distribution

o T n

-. .l. 1-. -
HTTP interface = .

T t -

P, 2
https://sronape.users.ear
hengine.app/view/plumes

Steel Plant TROPOM CO L2
Locations

ECMWEF wind
fields

SRON



https://gmd.copernicus.org/articles/16/4835/2023/

Al Boosts Plume Detection Performance

(a) CO plume over Mariupol
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https://resolver.tudelft.nl/55f0e24d-a0c3-4240-9c35-ddef368ea278

CO and NO; Emissions from Steel Plants are Consistent

CO data overlayed with NO; data
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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

Mariupol emission estimates untill 24-2-2022
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CO Emissions of Mariupol before the war in Ukraine:
Distribution of Errors on the Emissions induced by L2 Noise

Mariupol emission estimates untill 24-2-2022
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CO Emissions of Mariupol before the war in Ukraine:
Emission Distribution from Steel Plant Operations

Mariupol emission estimates untill 24-2-2022
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Impact of War on Ukrainian Steel Plant CO Emissions:
Before and After the Russian Invasion
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Steel and Sustainability: Can the Steel Industry Go Green?

Fe,0;+3C0O->2Fe+3CO,

THE RISE OF AWM
GREEN STEEL  w

REVOLUTIONIZINGC THE INDUSTRY FOR

A SUSTAINABLE FUTURE

https://www.bharatsteels.in/blog/the-rise-of-green-steel-revolutionizing-the-industry-for-a-sustainable-future/
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S5P-PAL Data Portal —
Eesa

https://data-portal.s5p-pal.com/products/hdo-s.html

HDO (SRON)

The HDO/H, O retrieval algorithm is adapted from the algorithm of the operation CO product. It has been updated to
account for an extended scientific HDO/H O total column data product from short-wave infrared (SWIR) measurements
by TROPOMI, including both clear-sky and cloudy scenes. The retrieval is implemented using the existing SICOR
algorithm. In contrast to the earlier version, which focused on clear-sky observations using strict cloud filters from the
SWIR pre-processor, the updated algorithm uses a scattering-aware retrieval approach to fit total columns of isotopes
(H,0, HDO, H,*0O, CH,, CO), surface albedo, spectral offsets, and wavelength-dependent reflectance. The retrieval
window is optimized to capture strong HDO absorption lines, distinct from H O lines.

The hydrological cycle is a critical component in understanding climate change. Water vapor, as the strongest natural
greenhouse gas, plays a key role in atmospheric feedback mechanisms and processes such as cloud formation.
Accurate measurements of atmospheric humidity and its isotopic composition are essential for improving the
projections of atmospheric general circulation models (GCMs), which are used to simulate climate-related processes.

Browse S5P-PAL .
L2 products Information about HDO (SRON)

The SRON HDO processor is developed and maintained by

Browse S5P-PAL
L3 products

Available resources:




TROPOMI HDO/H,0 Observations Reveal Evapotranspiration Patterns

Condensation
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Predicting Evapotranspiration from TROPOMI HDO/H,O Using Al:
Temporal Convolutional Network (TCN)
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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.

* Al detection outperforms thresholding in plume identification.

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

* CO and NO; plumes show strong spatial and temporal agreement.

* TROPOMI HDO/H,0 enables new applications in water and ET studies.
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