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System Release
Satellite Emissions Data
The CEDS system is now available on GitHub.
• You must purchase a copy of the IEA energy statistics to run
the CEDS system.
• Please contact us if you would like to use the CEDS system.
We have updated the system to use the latest IEA data and can
likely help you to avoid duplicating effort.

Emissions Update
We are currently updating CEDS to estimate emissions over
2014-2018. Relative to the CMIP6 release (Hoesly et al. 2018),
this update will include:
• Updated default assumptions for many sectors/species.
• Updated default and country-level emission inventories
(including EDGAR v5) and updated default emission factors
from GAINS.

While the current CEDS system makes some limited use of
satellite SO2 emission estimates, we are working to further
incorporate satellite emission estimates into the system in order
to improve inventory estimates in areas without reliable local
inventory data and to better geolocate large sources.
We have completed an evaluation of the accuracy of current
satellite SO2 emission estimates that will be used to guide
algorithm development.
The results of this project will include:
• Expansion of sectoral detail (refining, non-ferrous metal
smelting, etc.) to facilitate incorporating satellite data.
• Incorporation of country-level emission estimates from
satellites.
• Incorporation of specific point sources from both satellite
and regional datasets so that the location of previously
under-reported sources is accurate.
This will allow CEDS to incorporate both the location and
magnitude of large point sources detected by satellites.

Emissions Uncertainty Ensembles
We are working to produce emission uncertainty ensembles
that dynamically show potential historical emission pathways
over time. The specific drivers of uncertainty will vary over
time and by sector. For example, before widespread adoption
of emission controls, road vehicle emissions will depend on the
average uncontrolled emission factor of vehicles. In contrast,
once strong emission controls become widespread, emissions
can be dominated by the uncertain number of super-emitters.

This figure shows the preliminary CEDS estimate for global CO2 emissions over
1960-2018. We are currenting updating the remainder of the country and regional
inventories to complete the new release.

A version of CEDS (CEDSGBD-MAPS ) extended to 2017 has also
recently been published by McDuffie et al. (2020) using the open
source CEDS system.

We have developed an uncertainty engine that is able perturb
emission factors over time taking into account correlations (or
not) between and within regions. This allows an exploration of
a wide range of uncertainty space over time. The result of this
exercise will be a large number of potential historical emission
pathways, some of which will be used in aerosol/climate model
experiments.

Emissions-MIP
While the overall magnitude of emissions will impact model
results, it is not known how climate/chemistry model results
are sensitive to other aspects of emissions data. We are in the
planning stages of the Emissions Model Inter-comparison
Project (MIP) that will examine how a number of emissions–
related properties impact model results. These include:
• Emission seasonality
• Effective emission injection height (Yang et al. 2019)
• Spatial distribution of emissions (particularly over oceans)
• Assumed fraction of SO2 emitted as SO4 aerosol.
We are currently developing the experimental protocols. A
number of GCM and CTM modeling groups are participating.
Contact S Smith if you may be interested in joining.

Further Information
GitHub: https://github.com/JGCRI/CEDS
System code, data, wiki, and release notes
Web Site: http://www.globalchange.umd.edu/ceds/
General information
Sign up for listserv to be notified of new releases
Project PI: ssmith@pnnl.gov
The CEDS project has been made possible by the
collaboration of numerous researchers and groups
around the globe. Please contact us if you would like to
collaborate by contributing emissions data for specific
regions or sectors.
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