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European Sentinels for Atmospheric Monitoring "
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Copernicus C

TOA reflectance

3 satellites launch from 2027 (>250-km swath)

4-channel imaging spectrometer for CO,, CH,, NO,
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Multi-Angle Polarimeter (MAP) and cloud imager

(CLIM) for aerosol and cloud corrections
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CAMS emissions monitoring system in support of Paris Agreement °
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How to use of remote sensing for
atmospheric monitoring to provide
meaningful information?

How can we take full advantage of the
improved resolution and coverage of the
new satellite generation?

How to develop methods that provide
accurate, reliable and timely information on
air pollution and emissions?

Where are the uncertainties of these
methods, how can we reduce them, and
how do we communicate them to
stakeholders?
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Highlights in recent years
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Benchmarking emission quantification methods

e Synthetic satellite images from realistic atmospheric
transport simulations.

e CO2M will be able to quantify CO, annual emissions of
point sources with an accuracy of 20% or better.
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Point source locations:

» Corrected the location of 41 plants and added 8
unlisted power plants

» Identified additional large emitters (refineries
and mines)

Annual NO, emissions (TOP 173 emitters):

»  Wrong characterization of dual fuel power plants
in Saudi Arabia.

* NO,.CO, emission ratios do not reflect national
technology in Indonesia.

» Bug associated to the filtering of “operating”
units.

- Adjustment of bottom-up database with 19%
decrease in total NO, emissions.

Guevara et al., in prep.
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Temporal variability of power pla nts from space k/ EORS0 °
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Methane emissions with A
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Future research
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Calibration algorithms
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greenhouse gas emissions

Remote sensing of air pollutants an
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Calibration algorithms Retrieval algorithms Atmospheric inverse models
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models

Training data

»  CEMS for facilities (yes, but not .

everywhere)
* CH, emission leaks (release
experiments) .
» Cities and countries (complex) .

- Synthetic data from models

Domain gap

Realistic model simulations to
generate training data (incl.
systematic errors).
Computational expensive!
Validation with measurements.
Mismatch between simulations
and reality will be an issue.

Information bias

lll-posed problem!

Auxiliary information from
other measurements and
models.

Machine learning models with
insufficient information will
hallucinate.
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Concluding remarks

TEMPO (hourly)
ounch: 2023

e New generation of satellite and airborne remote sensing
Instruments:
— Copernicus programme
— Swiss ARES observatory

e Moving towards operational emissions monitoring
systems based on remote sensing data. -

e Machine learning will be important but needs to be
backed by physics-based (or processed-based) models
that are validated with measurements.

e Combination of in situ and remote sensing measurements
(incl. campaigns) with models will be essential for 4_
understanding methods and their uncertainties. R g——

e Knowledge transfer to society (international, national,
municipality level).
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Calibration algorithms Retrieval algorithms Atmospheric inverse models
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Switzerland’s greenhouse gas emissions

m swissinfo.ch The Swiss voice in the world since 1935
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