What next?
●

●

●

Uncertainty estimate/constrain through
ensemble modelling, improved a priori,
multiple inverse modelling systems.
Measurement campaigns to define emissions
per sector - link to bottom-up emission
inventories and detailed inverse modelling.
More species (CO2, N2O)

IMPLiCIt
IMPLiCIt is designed as a first step

IMProving inversion modeL
Capability in Ireland

towards the increase of Irish national
inverse modelling capabilities for
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complementing GHG estimates
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Background
Regulation activities at national and international
levels are enforced to ensure countries take the
appropriate measures to control emissions and/or
to develop and establish mitigation strategies.
Optimized top-down approaches with inverse
modelling, combining model output and
observational data (ground-based, aircraft-based
or satellite), are developed and used to overcome
the limitations encountered in the frequent
bottom-up approaches.
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What is IMPLiCIT?
The IMPLiCIt (IMProving inversion modeL
Capability in Ireland) project is a Research and
Development Service funded by the Irish
Environmental Protection Agency. The project aims
at developing a combined measurement and
modelling system to verify CH4 sources over Ireland
and regions affecting the Irish domain and to
improve the Irish national capacities to estimate
and verify national methane and other greenhouse
gases (GHG) emission inventories.

Inverse modelling
System

Example results

The FLEXINVERT IMPLiCIt (IMProving inversion
modeL Capability in Ireland) modelling system has
been implemented and tested for different sets of
observational sites and at different horizontal
resolutions of the SRS calculated with the
atmospheric model FLEXPART. Two prior used: 1)
Thompson et al. 2014 (EDGAR at 1.0 deg + natural
emissions) and 2) EDGAR v4.3.2 at 0.1 deg .

IMPLiCIt objectives
Implementation, development and optimisation of
an inverse modelling system (FLEXINVERT /
FLEXINVERT+) for CH4 emissions.
Independently verify emissions and sinks of CH4 in
Ireland based on data from key boundary sites to
produce estimates for 1 or 2 years.

total emission maps runs with
the
two
prior
emission
inventories and using all the
sites (left panels) or all the sites
with half of the Irish data (right
panels) compared to the
MapEIre emission inventory for
2015 (bottom panel). Statistical
averaged metrics below.

Provisional assessment of the relative contribution
from individual sources using modelling and
observational data analysis techniques.
Increase the expertise in Ireland on inverse
modelling for emission estimates.

The FLEXINVERT Bayesian Inversion
Modelling system used in IMPLiCIt

Engagement with the community to ensure the
best practices are implemented and provide the
starting point for future project collaborations on
modelling and assessment of greenhouse gas
emissions in Europe.

FLEXPART domains to get the nested SRS fields at
0.5 (green), 0.2 (red) and 0.125 (blue) degree
horizontal resolution. Dots are the observational
sites that have grouped and tested in the inversions.

Evaluation
• Statistical metrics (RMSE, R, NSD) for time
series with indepdenent data (either sites
not used in the inversion or a sub-set of
data of the 3 Irish sites with a 4 -day
window)
• Totals comparison with MapEIre
(http://projects.au.dk/mapeire/):MapEIre
gives a total of 545.42Gg
• Comparisons with a different (log-normal
based) inversion system (Brioude et al.
2011)

Conclusions
A system to estimate emission inventories
has been implemented and tested with all
the required software development.
Results for CH4 show a reasonable
geographical distribution of the emissions
but almost double with the declared
emissions. Further work is required. Similar
results have been obtained with a different
inversion modelling framework.

