


4'" International Workshop
on Uncertainty
in Atmospheric Emissions

7-9 October 2015, Krakow, Poland

PROCEEDINGS

Warszawa 2015



4™ International Workshop on Uncertainty in Atmospheric Emissions
7- 9 October 2015, Cracow, Poland

Printed from the material submitted by the authors.

U136

ISBN 83-894-7557-X
EAN 9788389475572

© Systems Research Institute, Polish Academy of Sciences, Warszawa, Poland 2015




About the Workshop

The assessment of greenhouse gases and air pollutants (indirect GHGs) emitted to and removed
from the atmosphere is high on the political and scientific agendas. Building on the UN climate
process, the international community strives to address the long-term challenge of climate
change collectively and comprehensively, and to take concrete and timely action that proves
sustainable and robust in the future. Under the umbrella of the UN Framework Convention on
Climate Change, mainly developed country parties to the Convention have, since the mid-
1990s, published annual or periodic inventories of emissions and removals, and continued to
do so after the Kyoto Protocol to the Convention ceased in 2012. Policymakers use these
inventories to develop strategies and policies for emission reductions and to track the progress
of those strategies and policies. Where formal commitments to limit emissions exist, regulatory
agencies and corporations rely on emission inventories to establish compliance records.

However, as increasing international concern and cooperation aim at policy-oriented solutions
to the climate change problem, a number of issues circulating around uncertainty have come to
the fore, which were undervalued or left unmentioned at the time of the Kyoto Protocol but
require adequate recognition under a workable and legislated successor agreement. Accounting
and verification of emissions in space and time, compliance with emission reduction
commitments, risk of exceeding future temperature targets, evaluating effects of mitigation
versus adaptation versus intensity of induced impacts at home and elsewhere, and accounting
of traded emission permits are to name but a few.

The 4th International Workshop on Uncertainty in Atmospheric Emissions is jointly organized
by the Systems Research Institute of the Polish Academy of Sciences, the Austrian-based
International Institute for Applied Systems Analysis, and the Lviv Polytechnic National
University. The 4th Uncertainty Workshop follows up and expands on the scope of the earlier
Uncertainty Workshops — the Ist Workshop in 2004 in Warsaw, Poland; the 2nd Workshop in
2007 in Laxenburg, Austria; and the 3 Workshop in 2010 in Lviv, Ukraine.
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4th International Workshop on Uncertainty in Atmospheric Emissions

The IPCC has developed a universal traditional methodology of GHG inventory in
different categories of anthropogenic activity [9]. Using of these methods makes it
possible to form national reports about GHG emissions and provides emissions
assessment at the level of the whole country. General methods are ineffective for
evaluation of emissions at the regional level, because they don’t take into account the
specifics of emission processes and irregularity of territorial distribution of the emission
sources. At the same time, it’s more useful to implement the essentially new spatial
inventory of GHG emissions with the possibility of assessment on small areas of
territory and building spatial emission inventories in order to plan the strategic
development of individual regions. It’s also important that GHG inventory loses its
significance, without the uncertainty analysis of input and output data (statistical
information about the results of anthropogenic activity, the emission factors, the
emission estimates) [4].

Below an approach is presented for spatial inventory of GHG emissions in
agriculture sector in Poland. For all categories of this sector covered by IPCC
Guidelines [9], we analyzed the sources of emissions in terms of their spatial
representation. Such emission sources can be analyzed as area-type (diffused) objects.
We built the digital maps of the sources using Corine Land Cover vector map [7], and
analyzed them as polygons without using any regular grid, as it is often made. Such
elementary objects are split by administrative boundaries regions/voivodeships,
districts/powiats, and municipalities/gminas. It gives us a possibility to keep
administrative assignment of each elementary object. Then we created the algorithms
for calculating GHG emissions from these objects using activity data and emission
coefficient. For the activity data assessment, we have developed the algorithms for
disaggregation of available statistical data (at the lowest level as possible) to the level
of elementary objects.

Using created digital maps and mathematical models we carried out spatial
inventory of emissions for each elementary object and got sets of geospatial data on
GHG emissions caused by enteric fermentation, manure management, agricultural soils
etc. (according to the agriculture sector structure in the IPCC Guidelines [9]). Maximum
resolution is determined by the resolution of used digital maps of land use and does not
exceed 100m. Below, this approach is illustrated on the example of animal sector only.

2. The specificity of greenhouse gases emissions processes

Animal sector, as one of the subsectors of agriculture, plays a very important
ecological, economic and social role in various parts of the world. The emissions of
GHG from animal sector occur as a result of the animals enteric fermentation (dairy
and non-dairy cattle, sheep, goats, horses and pigs), and also the decomposition,
collection, storage and use of animal manure in various storage systems (manure
reservoir in solid and liquid forms separately). However, the scientific literature has not
evaluated the long-term trend of GHG emissions from animal sector separately for
developed and developing countries [4].

Except animals, the cultivated lands (arable lands), where agricultural crops grow
that are manured by various kinds of fertilizers, and thanks to them the processes of
leaching and runoff of nitrogen take place, and it can be considered polygonal (area-
type) sources of emissions. The changes in agricultural production and, consequently,
changes in GHG emissions since the mid-1990s were mainly caused by adaptation to
the demand in the domestic market, priorities of international trade, the prices of
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