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Methodology: (HOW)

Pipeline procedure used by the ddeq 1.0 library to estimate emissions
from satellite data. The process is divided into four sequential stages

Introduction (WHY)

Example of the Cross Sectional Flux method output
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To comply with global emission reduction commitments,
accurate monitoring and estimation of pollutant emissions are
essential. Nitrogen oxides (NO,) are gaseous compounds
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composed mainly of nitrogen and oxygen, predominantly TROPOMI pecific orbit e e —
produced during combustion processes. In Spain, key °'°“j“'°"‘“’ = R |
anthropogenic point-source emitters of NO, include power sk e — 4T RO W e e
plants, cement facilities, petrochemical complexes, steel B WY - e e o B el smedesmtn)
mills, and refineries. Traditional satellite-based top-down [
emission estimation techniques rely on computationally LightCross Sectional Flux 40 e
demanding inversions using Chemical Transport Models o e ﬂ

(CTMs) with data assimilation. The capability of satellites to @ @ ﬁ *
measure atmospheric pollutant concentrations has improved — : .
considerably over the years, both in terms of spatial and o e T
temporal resolution which has facilitated the implementation
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lightweight inversion methods enable daily emissions

estimation from individual sources using satellite ‘
observations, such as the NO: columns from the
Tropospheric Monitoring Instrument (TROPOMI) onboard the
Sentinel-5 Precursor satellite and wind fields from ERAS.
This study applies the four lightweight methods—Gaussian
Plume (GP), Integrated Mass Enhancement (IME), Cross
Sectional Flux (CSF), and Lightweight Cross Sectional
Flux (LCSF)—implemented in the Python library ddeq V1.0,
to estimate NOx emissions from the major point sources
across the peninsular and the insular Spain. These estimates
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Incorporate dynamic NOx lifetimes derived from CAMS Facility Index - Name
EAC4 reanalysis data and specific assumptions regarding the o 2SAULAS O 12, FINANCIERA, MADERERA Las Salinas
NO,/NO:; ratio, effective wind fields, source location, and o 4 Aumicrios O 10CEMEXESMNA

. . AP . = = 3 7 5. SAUGRANADILLA i
emission injection characteristics. Emission results from O & Sumeiiih § 15, FNARGIERA MATERERA X

I 1 7. SAUHAMON .

these methods were compared to those obtained with the Fig 2: Sentinel 5 Precursor sateliite s s
HERMES A emiSSion mOdeI demonstrating their potential with the (Tropospheric Monitoring Instrument) © 9. ATLANTIC_COPPER © 19. VILLARROBLEDO
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for timely monitoring of pollutant emissions.

Fig 3: Selection of the Isolated top 20 emitters in the simulated emissions for 2021 from the HERMES A model (project RESPIRE AIR https://respire.bsc.es/ ) Photo from Andy Mitchell from Glasgow UK(CC-BY-SA)

Results: (WHAT)

CELULOSAS_DE_ASTURIAS: NO: & Lifetime (2021)
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Industrial Sources and Number of Well Behaved Plumes
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NO2 lifetimes calculated using OH and temperature fields, lifetimes values
go from the expected 10-15 hours in winter to 1-4 hours in summer
WHAT CAN BE CONSIDERED AS A “GOOD PLUME”?

- Pixel detected can be associated to a point source

- At least 4 pixels detected - - =

- Not pixel detected behind the wind direction Discussions (SO WHAT) Conclusions

- Wind direction of the model at least in the quadrants toward the wind direction

- Plumes without overlap of concentration from different sources.

- No data at all due cloud filtering or interrupted plume )
USA experiment

Daily NOx Emissions: Intermountain
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The Spanish NO; top emitters are low emission emmiters (<15Kt/y), compared o ‘T (i i { £ - -

with the high emissor emitters (30Kt/y<) for which the Lightweight methods
have been tested before. The results suggest that Lower emissions present
problems of plume detectability and quick dilution due to high wind regimes
and ozone titration. (go to QR Supplementary material to see more results )
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