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ICOS &%, 14C signal at ,,class 1“ stations
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ICOS | &, RINGO Task 1.2

RINGO |

of ICOS
Task 1.2: Developing ICOS Rl readiness to
provide information on fossil fuel emissions

This task aims for a:

1. Critical assessment of the added value of integrated
14C0O, samples for the determination of the national
total ffCO, emissions

2. Dedicated sampling strategy for the regional ffCO,
signal, optimizing the benefit of *CO, measurements
for (verification and) potential improvement of
existing ffCO, emissions inventories
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ICOS|=  up- and downwind of sources

14C0O, and other tracers will be sampled/measured up-
and downwind of an emission area if they are
connected by one trajectory.
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ICOS & €O, daytime flux map in summer

Do we have
sufficient signal in
the Rhine valley?
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1ICOS

Observation-based system for monitoring and
verification of greenhouse gases (co,, CH,, N,O)

Satellite retrievals _4
® Above ground biomass -
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Comprehensive Bottom-up — Top-down Synthesis
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THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION

ICOS | &, Verify structure oz

Verification Future operational system Verification Country Attribution
Sub national System design and Improved Fact sheets Management
scale improvement inventories & Climate
Annual GHG variability
Distribution on finer h * update of (droughts, economic
temporal and spatial scales ] GHG budgets changes)
S I
' WP6 & 7 replicability to other :
Guidance Mhasntiond SRR :
WP3: CO, fluxes in the
land use sector
Bottom-up  Atmospheric inversions Bottom-up Armospheric inversions Bottom-up  Atmospheric inversions
activity dato satellites Ecosystemn models Atm. data Ecosystern models Atm. data
Flux towers Activity data

L L L L L

Drivers / Input data

Atmospheric
Ermigsion Beoayytam Poapystan - Satellite ohservations | Atmospheric | Atmospheric High Riwer and
factors Observalicns | Ohservations | Ohsereations | o, ovione | In st JC08) | obesrvations |  transpart messutinn Dosan lakes
Activity data (icos) | Jorest HNOATEX] COZ cHd, £0|  Co2 cHe, aceis Felds chimate & soil | abservatians | @ Kens
Jlux towers fAverIbovias wegetation P forcing




ICOS &, ffCO, emissions in Verify

Task 2.1: Bottom-up emission estimates for anthropogenic
CO, and co-emitted tracers

Task 2.2: Assessment of atmospheric CO/ffCO, and
NO,/ffCO, ratios and independent *CO,-based
ffCO, emission estimates

Task 2.3: Annual to weekly budgets and trends of fossil
CO, emissions at the national scale across Europe
using CO and NO, satellite measurements

Task 2.4: Exploring the potential of new data, upcoming
instruments, and new methods to improve the
pre-operational ffCO, estimation system



ICOS | &, Tracers for ffCO,

To increase the temporal resolution of ffCO, estimates
co-emitted/consumed tracers like CO, NO, or APO are

used |
APO= Atmo. potential Oxygen

APO = 02 + (-1.1/0.2095) x (350-C02)

Using the emission ratio R between the co-emitted tracer and
ffCO, we can estimate ffCO, based on the continuously measured
pProxy species

Cﬂgbs_cﬂbg
co, = ——=
CO based ffco, —
APO— APOpg
co, = ——=
ff z RAPO-COz

APO has the advantage that the ratio R for typical combustion
processes varies less than for CO.

Recoicoz = 5 to 25 ppb/ppm Rapojcoz = -1.3 to -1.4 per meg/ppm
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* ffCO, signal at ICOS class 1 stations is small

* RINGO will critically assess the added value of
integrated *CO, samples

* A methodology to monitor emission hot-spots
using *CO, will be developed in RINGO

* Co-emitted/consumed tracers like CO, NO, and
APO can improve the temporal resolution of the
ffCO, estimate

* A solid understanding of tracer/ffCO, ratios are
key to derive reliable ffCO, estimates

* Collaboration with emission-modellers suggested



