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GALILEO

Global satellite
navigation and
positioning system

COPERNICUS

Earth Observation (EQO)
and monitoring based on
satellite and

non-space data (GNSS)

Nr.1 world provider 10% of the
of space dataand EU GDP enabled
information by satellite
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Reliable navigation Space situational
signals for safety awareness monitoring

Secure satellite
communications

of life use and protecting space for EU security
assets actors
Operational Providing Delivering
in 360+ airports &  surveillance and rapid support
helipads in tracking services over crisis

23 countries to 210+ satellites areas
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Competitive Research
edge innovation

Ambitious research and
innovation programme
benefiting from
Horizon Europe

Completing current satellite
constellations, developing
and launching the next-
generation of satellites
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Fighting
Climate Change

Monitoring biodiversity,
environmental compliance
and CO2 emissions
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Supporting disaster relief,
humanitarian assistance and

- security
(Paris Agreement) operations
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Copernicus Components

Caopernicus

SENTINELS & CONTRIBUTING MISSIONS
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Mobilising research
and fostering innovation

Transforming the

Increasing the EU’s Climate ELFS E_mnmfurn A zero pollution ambition
ambition for 2030 and 2050 ! mue future for a toxic—free environment
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Supplying clean, affardable Preserving and restoring
and secure energy _ ecosystems and biodiversity

I 1
From ‘Farm to Fork’: a fair,
healthy and environmentally
friendly food system

Mobilising industry
for a clean and circular economy

Building and renovatingin an Accelerating the shift to
energy and resource efficient way sustainable and smart mobility

| eave no one behind

Financing the transition e
9 ° (Just Transition)

TheEUasa A European
global leader Climate Pact




Why monitoring CO, emissions?
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Policies & action
Real world action based on current policies

I 2030 targets only
Full implementation of 2030 NDC targets*

Pledges & targets
Full implementation of submitted and binding
long-term targets and 2030 NDC targets*

" Optimistic scenario
Best case scenario and assumes full
implementation of all announced targets
including net zero targets, LTSs and NDCs*

* IF 2030 NDC targets are weaker than projected emissions levels
under policies & action, we use levels from policy & action

CAT warming projections
Global temperature
increase by 2100
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Atmospher
Monitorin;
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CO, emission estimates based on nationally reported data

Observing atmospheric composition from space is a
rapidly developing field. Many exciting new

instruments, large and small, are being developed

a nd |a u nch ed . contains modified Copernicus Sentinel data (2017), processed by
KNMI/ESA

NO, tropospheric columns observed by Sentinel-5p

Can we use Earth observations to improve our
knowledge of anthropogenic emissions?
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CO2M - Overview Slide

Supporting the Paris agreement
with independent measurements
monitor emissions of hot spots & cities
assess and support trends in NDCs & global stocktake

Satellite mission requirements:
Spatial resolution 4 km?2
Imaging swath > 250 km

4 km?2 0.7 ppm

4 km? 10 ppb

4 km? 1.5 10" molecules cm2
Vegetation SIF 4 km? 0.7 mW m2sr'nm!
Aerosol params 16 km? 0.05 AOD, 500 m LH
Cloud fraction 1% Water clouds & cirrus

Pusbroom
imaging .
spectrometer .
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1. Satellites do not measure emissions directly; they measure the
impact of emissions on the atmosphere.

2. Satellites see only the total impact of anthropogenic and natural
effects.

Earth System models are used to
translate the observations into
emission estimates.
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Developing a new Copernicus CO, monitoring service
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& evmErsar Europe's eyes on Earth

atmosphere.copernicus.eu

Observations Prior Information Decision support
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Integration

The integrated system

Consolidated approach has also been
Country/region
Fossil Fuel emissions adopted by CEOS as a

with uncertainties
valuable framework and is
supported by WMO.

Consolidated Hot-
spot Fossil Fuel
emissions with

uncertainties
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Atmosphere
Monitoring

CLIMATE CHANGE National Inventory Report, Germany - 2022

Submission
under the United Nations Framework Convention
on Climate Change and the Kyoto Protocol
2022

National Inventory Report
for the German Greenhouse Gas Inventory
1990 - 2020
Federal Environment Agency

UNFCCC Submission
15 April 2022
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Current operational CAMS data is already
used by Germany for evaluation in their
submission to UNFCCC with an outlook
to increase the usage as products further
mature in the coming years.
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Provide monitoring information to inform Euroepan policies
Support member states with national emission estimates
Support member states with input data for national activities
Support developing countries with emission estimates

Support downstream commercial activities with operational monitoring
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