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The abovementioned limitations can be overcome by collecting two types of atmospheric
measurements:

- Dense atmospheric CO, measurements, with detailed, high resolution, coverage of emissions
hotspots. With their global and high revisit coverage, satellite observations of column integrated
CO, (XCO,) at high spatial resolution can meet this requirement, e.g,, using space-borne sensors
with imaging capabilities (Chapter-3).

- In-situ measurements of specific tracers in the atmosphere that allow the separation of fossil
CO, from other sources. The best of these tracers is **C (radiocarbon) in atmospheric CO,, which
is nearly a direct tracer of emissions (Turmnbull et al,, 2014) but is so far expensive to measure
because of its very low abundance. Fossil fuels do not contain any radiocarbon: when CO,
from their combustion is released to the atmosphere, it dilutes with CO, from other sources
that contain *C, which creates a measurable depletion of the *C isotope composition in air
masses containing fossil CO,. The accuracy at which the fossil fuel component of atmospheric
CO, can be determined from **C measurements of CO, in air samples is about 1 ppm with
Accelerator Mass Spectrometry. Carbon monoxide is also a tracer of combustion processes. In
many environments, it is a reasonable tracer of fossil fuel emissions (Gammitzer et al,, 2006)
though subject to uncertainty in emission ratios of the two trace gases (CO, and CO) caused by
differences in fuel type and combustion efficiency.
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from the CO, report (2/2)

We recommend to build urban monitoring networks for selected European large cities.
Results from city-scale inversions of CO, data from urban networks will be used to evaluate
independently satellite-based city-scale emission estimates. “C measurements should
be deployed a set of approximately 50 atmospheric CO, monitoring stations across the
European continent, with higher density over regions with high emissions. Results from
regional- and continental-scale inversions of in-situ **C and CO, measurements will be used
to evaluate independently satellite-based emission estimates.
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WP4 goals

N T Gtarting point definition (Lead MPG)

T4.1 High-resolution scenarios of CO, and CO emissions (Lead: TNO, M1-M12)
T4.2 Attribution Problem (Lead MPG:, M1-M33)

T4.3 Practical Recommendations (Lead: CEA, M25-M36)
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Lack of confidence in CO:CO, inventory estimates i
Lower priority for CO surface measurements

90% of CO from the heatln? sector is emitted by wood
burning, which is not part of the reference inventory

=> Iarge and undocumented spatial variability of
Technological level of boilers may be overestimated
by the reference inventory

=> Uncertain temporal variability of CO:CO,
Ammoura et al. (ACP, 2016).

~ 0 for the transport sector (large fleet of electric
cars)
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APQO: a promising new tracer?

Atmospheric Potential Oxygen (APO) is a tracer calculated from the sum of atmospheric O,/N, and
CO..

It can be calculated from both flask (low frequency) and in-situ (high frequency) atmospheric
measurements.

APO is invariant to terrestrial biosphere O, and CO, exchange and is therefore only affected by
ocean fluxes (mostly on seasonal timescales) and fossil fuel emissions (mostly on short-term

timescales).
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Modelling APO (1/3)

U- = 0,:CO, ratio of fossil fuel burning.
Ranges from ~-1.20 to ~-1.95.

Will be obtained from CO, inventory fossil fuel emissions
combined with O,:CO, ratio information for different fuel

types.
Uncer t awilltbg assigned Where possible using the

range of values in the literature, theoretical calculations and
existing observation data.

Estimated O,:CO, ratios based
on fuel type from Steinbach et
al. (2011)
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